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translator's  preface. 


The  celebrity  of  the  authors  of  this  Trea- 
tise entitles  it  to  a  considerable  share  of 
attention.  Boyer,  a  distinguished  professor 
of  surgical  pathology,  and  an  eminent  prac- 
titioner of  surgery,  who  is  the  principal 
author,  would  have  contented  himself  with 
delivering  the  substance  of  it  in  his  public 
Lectures,  had  not  some  of  his  pupils 
attempted  to  publish  from  their  notes  a 
spurious  edition  of  the  work.  These 
copyists  presented  Boyer's  doctrine  in  so 
mutilated  a  form,  that  it  was  found  neces- 
sary to  give  a  genuine  edition  of  the  Lectures 
to  the  public.  Richerand,  professor  of 
anatomy  and  physiology,  and  practitioner 
of  surgery,  in  which  department  he  has 

A  3  distinguished 
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distinguished  himself  by  his  writings  *,  at 
the  request  of  his  friend  Beyer,  and  im- 
mediately, under  his  inspection,  undertook 
this  task:  but  he  has  not  confined  him- 
self to  the  duty  of  a  compiler ;  he  has 
enriched  the  work  by  many  of  his  own 
observations. 

The  want  of  a  complete  treatise  in  Eng- 
lish, on  the  diseases  of  the  bones,  must 
have  been  felt  by  students  in  surgery.  The 
present  work,  it  is  presumed,  will,  not  only 
fill  up  this  deficiency,  but  facilitate  the  study 
of  surgery,  and  expedite  the  progress  of 
those  who  devote  the'msielves  to  that  branch 
of  medical  knowledge. 

A  scrupulous  attention  has  been  paid  to 
preserve  the  precise  meaning  of  the  authors. 

*  See  Professor  Richer and's  Elements  of  Physiology, 
translated  from  the  French  by  R.  Kerrison,  8vo.; 
printed  for  J.  Murray,  32,  Fleet  Street. 
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Their  ideas  have  been  rendered  in  plain  and 
intelligible  language;  and  it  is  hoped  that 
the  work,  as  it  is  now  presented  to  the 
public,  will  answer  the  same  purposes  to 
the  English  reader,  that  the  original  does  to 
the  French, 
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INTRODUCTION. 

Bones  are  subject  to  the  same  diseases  as  the 
soft  parts.  This  assertion  may  at  first  appear 
to  be  made  at  rartdom,  but  its  truth  will  be 
proved  by  the  explanation  into  which  wc  are 
about  to  enter.  Hardness,  which  is  their  dis- 
tinctive quality,  does  not  belong  to  them  in 
every  stage  of  their  existence  ;  their  soft  and  ge- 
latinous state  in  the  embryo  is  changed  in  a  more 
advanced  stage  of  life  to  that  of  cartilage,  which 
finally  hardens  by  the  deposition  of  a  neutralized 
combination  of  lime  and  phosphoric  acid,  in  its 
parenchymatous  structure.  To  this  saline  inor- 
ganized  substance  is  to  be  ascribed  whatever  dif- 
ference is  found  between  the  bones  and  soft  parts. 
When  deprived  of  this  substance,  whether  arti- 
ficially, by  immersion  in  an  acid,  or  by  the 
VOL.  I,  B  opera- 
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Operation  of  the  disease  called  rachitis,  they  be- 
come soft  and  flexible,  and  are  reducible,  by  long 
maceration,  to  a  cellular  structure,  in  which  ves- 
sels of  every  species  are  seen  to  ramify. 

The  existence,  however,  of  the  phosphate,  and 
of  a  small  quantity  of  carbonate  of  lime  in  bones, 
has  a  great  influence  on  their  diseases :  the  circu^ 
lation'is  in  some  degree  obstructed  by  the  pre- 
sence of  this  inorganized  matter,  and  all  the  vital 
properties  are  thereby  rendered  more  obscure. 
Thus  all  the  diseases  of  the  bones,  which  depend 
on  a  greater  or  less  excitement  of  these  proper- 
ties, are  slow  in  their  progress,  and  of  the  chro- 
nic kind,  although  similar  affections  of  the  soft 
parts  would  produce  acute  diseases,  A  solution 
of  continuity,  for  instance,  or  a  simple  wound  of 
the  soft  parts,  heals  and  reunites  in  two  or  three 
days,  if  the  parts  be  brought  into  immediate 
contact ;  but  a  wound  or  fracture  of  a  bone  re- 
quires twenty  days  at  least,  not  unfrequently  forty 
or  fifty,  and  even  several  months  in  some  cases; 
and  in  general  it  may  be  said,  that  the  cure  will 
'  be  slow  in  proportion  to  the  person's  age ;  be- 
cause, as  years  increase,  the  proportion  of  the 
saline  part  of  the  bones  increases  also. 
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How  much  greater  is  the  duration  of  exostosis 
than  of  phlegmon,  or  any  other  swelling  of 
the  soft  parts  ?  Is  not  necrosis,  which  is  the 
true  gangrene  of  the  bony  substance,  equally 
slow  ?  Is  not  the  separation  of  the  living  fromi 
the  mortified  part  slower  than  in  the  gangrene  of 
soft  parts  ?  This  long  duration  of  these  diseases, 
and  the  tardy  succession  of  their  symptoms,  will 
be  greater  or  less  in  proportion  to  the  greater  or 
less  relative  quantity  of  saline  matter  in  the 
bones ;  whence  it  follows,  that  their  progress 
will  be  quicker  in  the  infant  than  in  the  adult, 
and,  ceteris  paribus,  that  they  will  be  slower  in 
old  age  than  at  any  other  period. 

The  best  and  most  ancient  division  of  the  dis- 
eases of  the  bones  is  that  which  distributes  them 
into  two  orders  ;  the  first  of  which  comprehends 
whatever  atfects  each  bone  singly,  in  its  sub- 
stance or  continuity ;  the  second  comprehends 
their  diseases  in  the  joints,  and  in  their  points  of 
contact  one  with  another.  But  it  is  to  be  ob- 
served^ that  the  diseases  of  this  second  order 
may  affect  also  the  substance  of  the  bones,  as 
frequently,  in  cases  of  white  or  lymphatic  swell- 
ings of  the  joints,  caries  of  the  extremities  of 
the  bones  accompanies  the  morbid  affection  of 
the  surrounding  soft  parts. 
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The  iirst  order  of  the  diseases  of  the  bones 
comprehends  their  fractures,  wounds,  exostosis, 
necrosis,  and  caries,  the  ricketty  softening  of 
the  bones,  their  friabiHty,  and  that  morbid  state 
known  by  the  name  of  spina  ventosa,  or  osteo- 
isarcoma. 

The  second  order  embraces  sprains,  luxations, 
dropsy  of  the  articulations,  the  diseases  arising 
from  preternatural  substances  generated  in  the 
articulations,  white  or  lymphatic  swellings,  and 
anchylosis. 

It  shall  be  shewn  in  the  sequel,  that  the 
assistance  of  art  is  indispensable,  and  efRca- 
eious,  in  the  greater  number  of  these  diseases. 
Whatever  relates  to  fractures  shall  first  be  con- 
sidered :  of  all  the  diseases  of  the  bones, 
they  are  the  most  frequent ;  to  none  is  a  strict 
attention  more  necessary;  in  the  treatment  of 
iione  is  the  btiiity.  of  the  siargical  art  more  evi- 
dent. 
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CHAPTER  I. 

OF  FRACTURES  IN  GENERAL. 

Fracture  is  defined  a  solution  of  continuity  of 
one  or  of  several  bones,  resulting  from  a  force  of 
extension  disproportionate  to,  and  exceeding  their 
natural  extensibility."  We  shall  not,  in  imita- 
tion of  the  greater  part  of  authors,  add,  "  pro- 
duced by  some  external  cause for  though  the 
most  usual  cause  of  fractures  be  some  external 
force,  yet  muscular  force  is  sometimes  the  sole 
cause.  It  is  this  alone  that  always  occasions 
the  fracture  of  the  patella,  olecranon,  and  cal- 
caneura.  This  definition  might  be  applied  to 
a  solution  of  continuity  produced  by  a  cutting 
instrument,  and  therefore  very  different  from 
fracture  properly  so  called ;  but  a  rigorous  pre- 
cision of  language  is  not  to  be  expected,  par- 
ticularly in  medical  subjects. 

SECTION  I. 

Of  the  different  Species  of  Fracture. . 

Fra  CTUREs  differ  from  one  another  in  five  re- 
spects; ist,  as  to  the  bone  affected;  2d,  as  to 
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the  part  of  the  bone;   3d,  as  to  the  direction 
of  the  fracture ;  4th,  as  to  the  relative  position  of 
the  fractured  portions ;  5thly,  and  finally,  as  to 
the  attending  circumstances  by  which  the  fracture 
may  be  either  simple,  or  variously  complicated. 
We  proceed  to  consider  them  successively  in  these 
respects.  The  fractured  bone  may  be  broad,  such  as 
the  scapula,  or  bones  of  the  pelvis;  or  short,  as  the 
calcaneum  and  astragalus  ;  or  belong  to  the  class 
of  long  bones,  as  is  most  frequently  the  case* 
The  situation  and  use  of  the  broad  bones  do 
not  expose  them  much  to  be  fractured,  with  the 
exception,  however,  of  those  of  the  cranium  ;  in 
which  case,  the  fracture  is  less  to  be  attended 
to  than  the  affection  of  the  brain,  which  it  almost 
necessarily  occasions. 

The  fracture  of  short  bones  is  still  less  fre- 
quent, on  account  of  the  equality  of  the  three 
dimensions ;  and,  if  not  produced  by  an  external 
force  or  weight,  which  crushes,  or  rather  grinds 
the  part,  is  almost  always  produced  by  muscular 
contraction,  which  is  by  much  the  most  frequent 
cause  of  the  fracture  of  the  patella,  of  the  olecra- 
non, and  calcaneum.  The  long  bones,  whether 
they  serve  as  pillars,  as  levers,  or  as  arch-ending 
points  of  support  and  resistance,  are  much  expos- 
ed to  fracture,  and  are  more  frequently  fractured 

than 
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than  any  other  class  of  bones ;  therefore,  all  that 
is  to  be  said  of  fractures  in  general,  is  principally 
applicable  to  them. 

These  bones  may  be  fractured  in  different 
points  of  their  length,  and  that  happens  most 
frequently  in  the  point  of  bisection ;  in  which 
case,  the  fracture  is  produced,  like  that  of  a  stick 
bent  beyond  its  natural  extensibility,  by  a  force 
applied  at  each  extremity.    These  bones  may, 
however,  be  fractured  more  or  less  near  their  ex- 
tremities; sometimes  even  it  happens  in  their 
extreme  points,  as  shall  be  explained  in  treating 
of  the  fractures  of  the  neck  of  the  femur  and  hume- 
rus. Sometimes,  too,  the  samebone  is  fractured  in 
different  points,  whether  it  be  caused  by  a  weight 
falling  on  a  fragment  of  a  single  fracture,  or  whe- 
ther a  cause  of  that  nature  alone,  and  exclusively 
of  any  pre-existing  fracture,  break  the  bone  into 
several  distinct  splinters.    This  last  species  of 
fracture,  which  the  ancients  termed  imt-like," 
in  allusion  to  the  breaking  of  a  nut  by  a  ham- 
mer, is  distinguished  by  the  descriptive  name  of 
comminutive  fracture. 

The  differences  relative  to  the  part  of  the  bone 
fractured,  establish  a  distinction  of  great  import- 
ance, and  not  purely  scholastic,  as  is  imagined 
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by  some ;  for  these  differences  influence  the  treat- 
ment and  prognosis,  as  shall  be  proved.  Thus, 
in  a  fracture  of  the  middle  part  of  a  bone,  though, 
on  account  of  the  bone  being  less  thick  in  that 
part,  and  the  contiguous  surfaces  therefore  less 
extensive,  the  fractured  portions  are  more  easily 
and  more  widely  separable  one  from  the  other,  yet 
this  kind  of  fracture  is  the  least  dangerous ;  be- 
cause, in  such  cases,  the  cause  is  seldom  applied 
to  the  part  fractured,  and  for  that  reason  the  sur- 
rounding soft  parts  are  injured  equally  seldom. 
Another  reason  of  this  difference  is,  that  a  less 
force  suffices  to  break  the  bone  in  the  middle 
than  in  any  other  part ;  .besides,  the  means  usu- 
ally employed  to  keep  the  fractured  portions  in 
just  contact  are  more  effectual,  because  they 
are  longer.  Add  to  all  this,  that  inflamma- 
tion, stiffness,  and  anchylosis  of  the  joint,  arc 
less. likely  to  happen  than  when  the  bone  is  frac- 
tured near  the  articulation. 

With  respect  to  the  direction  of  the  fracture, 
there  are  several  distinctions  to  be  made.  It  is 
'  called  transverse  when  its  direction  is  perpendi- 
cular to  the  axis  of  the  bone ;  oblique,  when  it 
deviates  from  the  perpendicular.  In  this  respect 
also,  the  comminutive  fracture  is  to  be  consider- 
ed as  of  a  particular  species.    This  fracture  of 

the 
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the  bone  into  several  pieces  of  different  di- 
rections, is  always  attended  with  contusion  of 
the  surrounding  soft  parts.  Another  species 
of  fracture  of  a  longitudinal  direction- has  been 
admitted  by  Duverney,  of  which  he  quotes  two 
cases,  and  compares  it  to  the  cracks  which  sud- 
den drying  causes  in  a  board  that  had  been  im- 
pregnated with  humidity.  J.  L.  PeUl  has,  with 
reason,  denied  the  possibility  of  this  species  of 
fracture ;  arguing,  that  the  cause  which  could 
fracture  a  bone  longitudinally  would  fracture  it 
more  easily  transversely,  and  must  necessarily  have 
done  so.  The  cases  of  these  pretended  fractures 
related  by  Duverney  are  by  no  means  satisfactory; 
for  it  is  very  difficult  to  ascertain  the  existence  of 
such  a  fracture  through  the  skin,  periosteum,  and 
intermediate  parts.  Hosier  admits  its  possibi- 
lity however,  and  even  asserts,  that  the  panaris  is 
for  the  most  part  owing  to  the  longitudinal  frac- 
ture of  the  finger-bones ;  but  this  erroneous  opi- 
nion has  been  amply  refuted  by  Louis  at  the  con- 
clusion of  his  discourse  on  Pet  it's  Treatise  on 
the  Diseases  of  the  Bones.  We  adopt  the  opi- 
nion of  this  latter  author,  and  reject  as  impos- 
sible, the  longitudinal  fracture,  unless  that  name 
be  applied  to  longitudinal  splinters  of  comminu- 
tive  fracture,  as  is  most  likely  to  happen  when 
the  fracture  is  occasioned  by  a  gun-shot. 


The 


lO  OP  FRACTURES  IN  GENERAL. 

The  most  important  distinction  of  fractures  is 
that  resulting  from  the  different  situations  of  the 
fractured  portions ;  the  knowledge  of  their  de- 
rangements is  of  the  greatest  importance,  because 
the  principal  object  in  the  treatment  of  fractures  is 
to  prevent  or  remedy  these  derangements.  The 
separation  of  the  fractured  parts  is  not,  however, 
essential  to  the  disease,  for  it  often  happens 
that  the  leg  is  fractured  without  any  change  in 
the  form  of  the  limb ;   and  this  is  particularly 
the  case  when  the  tibia  alone  is  fractured  at  its 
superior  extremity,  because  its  diameter  is  con- 
siderable in  that  part,  and  the  extensive  surfaces 
in  contact  cannot  separate  without  difficulty : 
the  fibula  also  contributes  to  retain,  the  frac- 
tured portions  in  their  natural  situation.  .  But 
when  both  bones  of  tfie  fore- arm  or  leg  are 
fractured,  it  rarely  happens  that  the  derange- 
ment of  the  parts  is  not  the  distinctive  sign  and 
proof  of  the  accident.    This  derangement  at- 
tends, almost  without  exception,  the  fracture  of 
the  thigh  and  arm,  these  members  being  each 
formed  of  a  single  bone,  and  surrounded  by  very 
powerful  muscles.    The  causes  of  this  derange- 
ment, and  its  varieties,  shall  next  be  considered. 

It  may  happen  in  the  direction  of  the  dia- 
meter of  the  bone,  be  parallel  tOj  or  form  an 
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angle  with  the  axis,  or  merely  affect  the  circum- 
ference. 

When  a  bone  is  fractured  transversely,  the 
contiguous  surfaces  may  remain  in  partial  contact, 
or  be  totally  separated.   In  a  fracture  of  the  tibia, 
for  instance,  the  inferior  portion  of  the  bone  may 
be  pushed  inward,  and  totally  separated  from  the 
superior;  or  the  external  part  of  the  former 
may  be  placed  in  contact  with  the  internal  of  the 
latter.     This  incomplete  derangement  in  the 
direction  of  the  diameter  of  the  bone,  does 
not  produce  any  shortening  of  the  limb;  but 
when  this  derangement  is  complete,  then  fol- 
lows that  parallel  to  the  axis  of  the  bone.  The 
derangement  in  the  direction  of  the  diameter 
happens  when  the  fractured  bone  is  of  a  consi- 
derable size,  as.  the  tibia,   for  instance,  and 
the  fracture  transverse;  and  when  the  proper 
means  of  keeping  the  parts  in  their  natural  situa- 
tion have  been  too  long  neglected.    But  if  the 
fracture  be  oblique,  the  surfaces  not  extensive, 
and  the  accident  neglected,  the  derangement  in 
the  direction  of  the  axis  takes  place,  and  the 
limb  is  shortened.   In  this  last-mentioned  misht 
be  included  the  fracture  of  the  patella,  olecranon, 
and  calcaneum ;  with  this  difference,  however, 
that  in  the  latter  cases  the  fractured  ends  recede 

one 
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one   from    the  other,  and  arc  always  found 
separated  by  a  greater  or  less  distance,  instead 
of  passing  one  by  the  other,  as  in  the  former 
'  case. 

The  third  species,  viz.  that  in  which  two  frag- 
ments form  an  angle  one  with  the  other,  has  not 
been  mentioned  by  authors,  and  takes  place  prin- 
cipally in  cases  of  comminutive  fracture.  It  might 
happen, ■  however,  in  a  simply -fracture  of  the 
leg,  as  may  easily, be  conceived  by  supposing  the 
foot  placed  on  an  inclined  plane ;  in  which  case 
the  angle  formed  would  be  salient  anteriorly,  if 
the  heel  were  lower  than  the  fore  part  of  the  foot, 
posteriorly  if  the  contrary. 

The  fourth  species,  or  that  affecting  the  cir- 
cumference, is  produced  by  the  rotation  of  the 
inferior  fractured  portion  on  the  superior,  in  such 
a  manner  as  that  the  part  which  was  anterior  be- 
comes internal  or  external.  We  have  an  instance 
of  this  species  of  derangement  in  the  fracture  of 
the  neckof  the  femur;  when  the  foot  being  ill  sup- 
ported by  the  apparatus,  and  obeying  its  weight, 
aided  by  that  of  the  leg  and  by  the  contraction  of 
the  muscles,  turns  outward,  and  carries  the  inferior 
fragment  in  the  same  direction ;  in  which  case, 

the  anterior  part  of,  the  body  of  the  bone  corre- 
sponds 
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spends  no  longer  to  the  anterior  part  of  the 
neck. 

The  bones  being  but  passive  instruments  of 
loco-motion,  possess  not,  in  their  own  organiza- 
tion, any  cause  of  the  change  of  situation  which 
takes  place,  bat  yield  to  exterior  causes,  to  the 
weight  of  the  member,  and  to  muscular  contrac- 
tion ;  whence  it  appears,  that  the  causes  of  this 
change  of  situation  may  be  very  various.  The 
cause  of  the  fracture  may  also  be  the  cause  of  the 
derangement  of  the  fractured  portions;  as  when 
the  thigh,  for  instance,  is  fractured  by  a  fall  from 
some  height ;  if  the  weight  of  the  body,  pressing  on 
the  inferior  extremity  which  bears  on  the  ground, 
bends  the  femur  forward,  the  force  will  not  be 
entirely  spent  in  producing  the  fracture,  but  will, 
in  addition,  produce  a  greater  or  less  derange- 
ment of  the  fractured  portions. 

The  celebrated  Ambrose  Pare  has  offered,  in 
his  own  case,  a  fracture  and  separation  of  the 
bones  produced  by  the  same  cause.  This  eminent 
surgeon  received  a  kick  from  a  horse  on  the  leg, 
with  such  force,  that  the  lower  fractured  portion 
abandoned  entirely  the  upper,  which,  impelled 
by  tne  weight  of  the  body,  pierced  the  flesh, 

inte- 
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integuments,  stocking,  and  gaitrc,  and  drove  its 
pointed  extremity  even  into  the  earth. 

The  weight  of  the  limb  suffices  alone  to  pro- 
duce the  angular  derangement,  or  that  affecting 
the  circumference,  as  has  been  already  explained, 
when  treating  particularly  on  that  subject.  Ano- 
ther cause  is,  the  impulse  frequently  communi- 
cated to  the  limb,  by  the  assistants,  during  the 
dressing:  but  of  all  these  causes,  the  most 
powerful  is  the  contraction  of  the  muscles. 

Of  the  muscles  which  surround  a  fractured  bone, 
some  are  attached  to  that  bone  in  a  great  part  of 
,  its  length,  and  therefore  in  many  cases  to  both 
portions  of  the  fractured  bone.  Others  extend  from 
the  bone  which  is  superior  to  that  fractured,  to  that 
which  articulates  with  the  lower  portion,  or  to  the 
lower  fragment  itself ;  there  are  still  others  which 
terminate  in  the  upper  fragment,  the  other  extre- 
laity  of  which  may  be  more  or  less  distant.  The 
muscles  of  the  thigh  offer  examples  of  these  three 
different  dispositions.  The  triceps  is  attached  toi 
the  whole  length  of  the  femur;  the  biceps, 
3ermi-tcndinosus,  andsemi-membranosus,  descend 
from  the  pelvis  to  the  leg,  to  which  the  lower  part 
of  the  femur  is  articulated,  and  all  the  movements 

of 
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of  which  it  obeys  ;  the  great  adductor  muscle  has 
its  insertion  in  the  lower  part  of  the  femur  itself: 
finally,  the  psoas,  iiiaciis,  pectineus,  &c.  &c.  de- 
scend from  tlic  loins  and  the  pelvis,  and  have  their 
insertion  near  the  superior  extremity  of  the  femur. 

Tlic  muscles  which  are  attached  to  both  portion* 
of  the  fractured  bone,  contribute  very  little  to  their 
change  of  situation  ;  but  may,  however,  draw 
them  both  to  the  side  on  which  they  are  inserted, 
and  thus  change  the  direction  of  the  limb.  The 
triceps,  and  more  particularly  its  middle  part, 
acts  thug  on  the  fractured  femur,  and  renders 
the  thigh  convex  anteriorly.  The  brachialis  ante- 
rior tend%  to  produce  the  same   effect,  when 
the  humerus  is  fractured  below  its  middle  part. 
But  the  change  from  the  natural  situation  is  prin- 
cipally owing  to  the  muscles  which  are  inserted 
into  the  tower  portion  of  the  fractured  bone,  or  the 
limb  with  which  it  articulates.  Let  us  suppose  the 
fracture  of  the  humerus  between  its  superior  extre- 
mity and  the  insertion  of  the  great  pectoral  mus- 
cle ;  this  muscle,  aided  by  the  latissimus  dorsi 
and  teres  major,  draws  the  inferior  portion  in- 
ward and  upward,  and  causes  it  to  ascend  on  the 
interior  side  of  the  superior,  which  rests  mo- 
tionless on  account  of  its  shortness,  and  because 
the  muscles,  which  are  inserted  into  it,  are 

not 
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not  acted  on  by  any  cause  that  excites  them  to 
action.  In  the  fracture  of  the  neck  of  the  femur, 
the  superior  portion  of  the  fractured  bone  has  no 
muscle  inserted  into  it,  and  remains  motionless  in 
the  articulating  cavity.  Those  muscles  which, 
on  the  contrary,  are  attached  to  the  lower  portion, 
draw  it  upward  and  backward,  and  render  its 
being  displaced  in  that  direction  inevitable. 

The  lower  portion  being  acted  on  by  the  limb 
to  which  it  is  articulated,  follows  all  its  motions, 
and  is  liable  to  be  displaced  by  the  action  of  the 
muscles  which  are  inserted  into  it.  ♦  Thus,  in 
fractures-of  the  body  of  the  femur,  the  biceps, 
semitendinosus,  and  other  muscles,  draw  the  leg, 
and  with  it  the  inferior  portion,  upward,  inward, 
and  backward,  and  cause  it  to  ascend  an  the  in- 
ternal, and  a  little  on  the  posterior  side  of  the  su- 
perior portion,  the  inferior  extremity  of  which 
projects,  in  that  case,  on  the  anterior  and  external 
side. 

In  the  fractures  of  the  leg,  the  gastrocnemii 
muscles,  &c.  draw  the  inferior  portion  upward 
and  backward,  with  the  foot  ;  for  in  this,  ^as  in 
every  similar  case,  the  stronger  muscles  displace 
thelower  portion  of  the  fractured  bone,  and  draw 
it  in  their  direction  :  hence  it  is,  that  in  this  case  the 

portion 
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portion  is  drawn  backward  as  well  as  upward, 
because  the  muscles  are  more  numerous  and 
larger  on  the  back  part  of  the  leg  than  on  any 
other.  Therefore,  when  a  fracture  takes  place  in 
any  part  of  a  bone,  it  is  easy  to  determine,  from 
a  knowledge  of  the  muscles,  what  species  of 
derangement  will  follow,  if  there  be  no  counter- 
acting cause.    Finally,  the  muscles  which  have 
their  insertion  in  a  superior  fragment,  may  pro- 
duce its  separation  from  the  inferior.  When  the 
femur  is  fractured  immediately  below  the  small 
trochanter,  the  iliac  and  psoas  muscles  draw- 
forward  the  inferior  extremity  of  the  superior 
.  fragment,  which  raises  the  skin  and  projects 
more  or  less.  It  is  to  be  observed,  however,  that 
the  displacing  of  this  fragment  is  very  rare,  whilst 
the  inferior  fragment  is  displaced  in  almost  every 
case. 

Hitherto  we  have  considered  the  derangements 
of  fractures  as  simple,  but  they  may  be  compli- 
cated ;  as,  for  example,  when  in  a  simple  fractura- 
of  the  femur,  the  lower  fragment  has  ascended 
upward  and  inward,  and  the  foot  being  ill  sup- 
ported inclines  externally  at  the  same  time.  The 
derangement  in  this  case  will  be  composed  of 
the  four  species  already  described. 
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There  are  oilier  differences  still,  which  depend 
on  the  fractures  being  simple  or  compound.  A 
simple  fracture  is  that  in  which  the  soft  parts 
have  received  no  other  injury  than  that  necessa- 
rily produced  by  the  fracture ;  foi  it  is  easy  to 
Conceive,  that  a  fracture  cannot  take  place  with- 
out lacerating  more  or  less  the  periosteum,  the 
small  blood-vessels,  and  the  muscular  fibres 
contiguous  to  the  fracture  ;  some  degree  of  con- 
tusion and  of  swelling  follows  necessarily,  and 
the  skin  of  the  part  becomes  livid  and  yellow  in 
two  or  three  days.  A  fracture  is  compound 
when  it  is  accompanied  by  circumstances  which 
require  particular  modes  of  treatment ;  such 
are  a  much  greater  degree  of  contusion  than 
ordinary  ;  a  solution  of  continuity  of  the 
surrounding  soft  parts,  whether  that  be  imme- 
diately produced  by  the  fracturing  cause,  or  by 
the  fragments  penetrating  through  the  skin,  after 
having  lacerated  the  intermediate  soft  parts:  this 
happens  when  the  fracture  is  very  oblique  and 
the  fragments  pointed.  This  compound  fracture 
may  be  rendered  still  more  complex,  by  the  rup- 
ture of  a  large  blood-vessel,  whether  an  artery  or 
vein,  and  by  the  effusion  of  blood  in  the 
cellular  texture,  which  would  be  its  necessary 
consequence. 
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*  Fractures  are  but  rarely  accompanied  with^ 
luxation ;  in  which  case  the  luxation  must 
necessarily  precede  the  fracture;  for  the 
fracture  once  effected,  the  fragments  are  not 
susceptible  of  luxation  :  any  motion  which  may 
be  communicated  to  them  can  only  impel  them 
into  the  surrounding  soft  parts,  producing  more 
or  less  laceration. 

Finally,  fractures  may  be  accompanied  with 
other  morbid  affections,  whether  pre-existing  to 
the  fracture,  succeeding  that  accident,  or  opera- 
ting as  its  predisposing  cause.  Thus  persons 
affected  with  a  fracture,  are  also  often  affected 
at  the  same  time  with  a  vitiated  state  of  the 
solids  and  humours;  such  are,  for  instance, 
the  scurvy,  scrofula,  the  venereal  disease,  or  - 
cancer.  Add  to  all  this,  that  the  irritation 
caused  by  a  fracture  may  be  the  occasion  of  an 
acute  fever,  which  generally  changes  to  the 
reigning  epidemic. 

We  shall  not  treat  here  of  the  distinction  of 
fractures  into  complete  and  incomplete ;  because 
these  denominations  appear  to  us  unfounded,  and 
fit  only  to  lead  into  error.  By  complete  frac- 
tures, authors  mean  those  in  which  both  bones  of 
a  limb  are  at  the  same  time  fractured ;  as  those  of 
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the  leg  or  fore- arm  :  incomplete,  those  in  which 
only  one  of  these  bones  is  fractured,  the  other  not 
being  injured  ;  but  it  is  evident  that  in  this  case 
the  fracture  is  complete  ;  for  to  the  term  incom- 
plete, we  can  only  attach  the  idea  of  a  bone 
partially  fractured,  an  occurrence  utterly  im- 
possible. 


SECTION  II. 

Of  the  Causes  of  Fractures, 

The  causes  of  fractures  are  as  various  as  the 
means  by  which  that  effect  may  be  produced ; 
and,  like  the  causes  of  other  diseases,  may  be 
divided  into  predisposing,  and  remote.  In  the 
first  class  of  causes  are  ranged  the  situation  and 
functions  of  the  bones,  the  age  of  the  individuals, 
and  their  diseases,  if  affected  by  any.  Superfi- 
cial bones  are  more  easily  fractured  than  those 
which  are  covered  by  a  considerable  depth  of 
soft  parts.  The  functions  of  some  bones  render 
them  more  liable  to  be  fractured  than  others  ; 
thus  the  radius,  which  supports  the  hand,  and 
serves  in  some  respect  as  a  handle  to  it,  is  more 
liable  to  be  fractured  than  the  cubitus.  The  clavi- 
cula,  which  preserves  the  shoulder  and  sternum 
in  their  propet  position,  and  supports  on  its 
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arched  extremity  all  the  motions  of  the  superior 
extremity,  is  on  that  account  frequently  frac- 
tured. The  gradual  accumulation  of  phosphate 
of  lime  in  the  cellular  structure  of  the  bones, 
renders  them  brittle  in  proportion  as  ~we  advance 
in  life.  In  old  age  the  proportion  of  the  in  or- 
ganized to  the  organized  part  is  so  great,  that  the 
bones  are  then  fractured  by  the  slightest  cause. 
In  childhood,  on  the  contrary,  the  fibrous  and 
organized  part  prevails,  and  communicates  its 
properties  to  the  bone,  which  is  then  flexible  and 
elastic.  An  advanced  period  of  life  is,  then,  to 
be  reckoned  as  one  of  the  predisposing  causes 
of  fractures.  Certain  acrimonies  affect  the  os- 
seous system,  by  attacking  its  organized  part, 
and  reducing  it  to  the  same  state  as  in  old  age, 
and  render  it  even  still  more  brittle.  Thus, 
women  affected  with  old  and  ulcerated  can- 
cers, have  been  known  to  fracture  their  bones, 
in  performing  the  natural  and  ordinary  motions 
of  the  body,  or  merely  in  changing  their  position 
in  bed ;  instances  of  which  are  recorded  by 
Louis  and  Saviard.  In  cases  of  this  nature, 
all  the  bones  of  the  body  beiiig  equally 
affected,  several  fractures  happen  at  the  same 
time,  and  reduce  the  sufferer  to  the  lowest 
§tate  of  wretchedness.    The  principal  indication 
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in  sFuch  cases  is  not  that  of  the  fracture,  as  it  is 
only  a  symptom  of  a  more  dangerous  disease,  the 
cure  of  which  ought  principally  to  be  attended 
to.  A  certain  degree  of  cold  has  been  numbered 
among  the  predisposing  causes  of  fracture;  but  if 
this  accident  be  more  frequent  in  winter  than  in 
summer,  it  is  because  persons  are  then  more 
liable  td  accidents  from  falling. 

Every  efficient  cause  acts  in  overcoming  the 
natural  cohesion  of  the  osseous  particles,  by 
separating  these  particles,  and  lengthening  the 
bone  beyond  its  natural  extensibility ;  the  force 
thus  acting,  may  have  been  applied  on  the  part 
fractured  immediately,  or  on  some  distant  part. 
When  the  cause  of  the  fracture  is  applied  to 
both  ends  of  a  bone,  the  bone  is  curved  by  the 
approximation  of  its  extremities  :  thus  it  is,  that, 
by  falling  on  the  shoulder,  the  clavicle,  forcibly 
pressed  against  the  sternum,  is  curved  and 
fractured,  as  if  by  what  the  French  term  cojitre- 
coup.  In  falling  on  the  knees,  the  femur, 
pressed  between  the  weight  of  the  body  and 
the  ground,  bends  about  its  middle  part, 
and  the  fracture  takes  place  there.  In  these 
and  similar  cases,  the  natural  curvature  of 
the  bones  contributes,  with  the  force  applied,  to 
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determine  the  fracture  in  a  certain  part;  and  in 
such  cases  the  contusiori  is  less  considerable  than 
if  the  fracture  had  been  produced  by  a  force  im- 
mediately applied  to  the  fractured  part ;  for  the 
action  of  the  fractured  extremities  on  the  sur- 
rounding soft  parts  is  then  the  only  cause  of 
laceration  or  irritation.  But  a  force  which 
fractures  a  bone  exactly  on  the  part  which  it 
strikes,  bends  it  to  the  opposite  side,  and  wounds 
or  lacerates  the  soft  parts.  Thus,  a  blow  of  a 
stick  on  the  middle  part  of  the  clavicle,  where 
the  fleshy  parts  give  it  but  a  trifling  support, 
bends  it  downward  and  backward,  and  fractures 
it,  bat  never  without  producing  a  greater  or 
less  contusion,  and  sometimes  a  contused  wound. 
If  the  fracturing  force  strike  a  bone  equally 
supported  in  all  its  parts,  the  fracture  will  be 
of  the  comminutive  species,  that  is,  in  seve- 
ral fragments:  the  contusion  is  always  great 
in  such  cases. 


SECTION  III. 

,  Of  the  Sig7is  of  Fractures. 

The  signs  or  symptoms  of  fractures  drawn 
from  circumstances,  and  established  by  reasoning, , 
areneverconclusive.  The  pain,  for  instance,  how- 
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ever  intense,  and  the  impossibility  of  moving  the 
limb,  may  be  occasioned  by  a  simple  contusion,  a 
luxation,  and  a  variety  of  Other  causes.  The  im- 
mediate signs  (the  natural  evidence  of  which  pre- 
cludes reasoning),  generally  called  sensible  signs, 
such,  for  instance,  as  an  alteration  in  the  form 
of,  the  limb,  its  being  shortened,  and  the  crepi- 
tation produced  by  the  fractured  surfaces  in 
rubbing  one  against  the  other,  can  alone  give  any 
certainty  of  the  existence  of  a  fracture. 

When  the  limb  affected  is  found  shorter  than 
the  other,  it  is  necessary,  before  pronouncing  ori 
the  existence  of  a  fracture,  to  be  certain  that  no 
luxation  has  taken  place,  that  it  is  not  naturally 
so,  nor  in  consequence  of  a  former  fracture  ill 
set.  In  comparing  the  length  of  the  lower  ex- 
tremities, the  body  should  be  placed,  so  as  that 
the  anterior  and  superior  processes  of  the  ossa 
ilia  may  be  in  a  line  parallel  to  the  horizon  ;  for  if 
one  of  them  be  lower  than  the  other,  the  member 
of  that  side  will  appear  longer  than  the  other. 

Whoever  has  acquired  a  precise  knowledge  of 
the  natural  cast  and  conformation  of  our  mem- 
bers, he  more  especially  who  has  accurately 
studied  the  relative  situation  of  the  processes 
pn  the  extremities  of  the  bones,  will  quickly 
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perceive  any  change  induced  by  a  fracture. 
Whenever,  in  consequence  of  a  blow  or  a  fall, 
a  member  becomes  concave  in  a  part  where  it  is 
naturally  convex  or  straight,  and  vice  versa; 
this  change  of  form  and  direction  must  be  at- 
tributed to  a  fracture,  with  derangement  of  the 
fraements.  The  internal  side  of  the  great  toe, 
when  the  foot  bears  on  an  horizontal  plane, 
ought  to  be  in  the  same  perpendicular  line  with 
the  inside  of  the  patella  :  nothing  but  a  fracture 
of  both  bones  of  the  leg  can  change  this  relative 
position  of  these  parts.  The  relative  position  of 
the  condyles  of  the  humerus,  and  of  the  apophy- 
ses of  the  olecranon,  indicate  in  like  manner  the 
luxation  or  fracture  of  the  humerus.  The  de- 
rangement of  the  fragments  may  sometimes  be 
perceived  by  moving  the  fingers  on  the  parts  of 
the  bone  which  are  least  covered  by  the  intega- 
raents.  This  sign  is  easily  detected  in  the 
fractures  of  bones  which  are  not  surrounded  by 
much  f]esh,  but  which  lie  almost  immediately 
under  the  skin  :  such,  for  example,  are  those 
of  the  lower  jaw  and  the  clavicles. 

But  of  all  the  symptoms,  crepitation  is  the  most 
general  and  distinctive;  and  can  never  be  con- 
founded by  an  experienced  practitioner  with  the 
noise  produced  by  emphysema,  by  an  aqueous 

effusion. 
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efRision,  or  the  defect  of  synovia.  In  order 
to  know  if  this  symptom  exists,  the  opera- 
tor, in  some  cases,  seizes  the  member  between 
both  his  hands,  and  presses  it  in  different  points 
of  its  length  ;  it  is  thus  that  the  fractures  of  the 
radius  are  ascertained,  by  pressing  that  bone  from 
the  external  side  to  the  internal.  In  other 
cases  the  operator  takes  a  fragment  in  each  hand, 
and  by  turning  their  extremities  in  opposite  direc- 
tions, produces  the  crepitation,  if  the  fracture 
really  exists :  if  the  volume  of  the  member  re- 
quires it,  the  operator  causes  the  superior  frag- 
ment to  be  held  by  an  assistant,  whilst  he  moves 
the  inferior  on  it,  if  the  fracture  really  exists,  as 
is  supposed  by  the  trial,  for  which  reason  we 
have  used  the  term  fragments,  as  if  it  really 
did  exist. 

Although  in  the  greater  number  of  cases  it  lie 
easy  to  ascertain  the  existence,  or  non-existence, 
of  a  fracture,  by  the  foregoing  signs ;  yet  there 
are  cases  in  which  certainty  is  very  difficult  to 
be  obtained.  This  difficulty  may  depend  on 
several  causes. 

In  some  cases  the  bone  affected  is  surrounded 
by  such  a  depth  of  fleshy  parts,  that  the  solution 
of  continuity  is  almost  impossible  to  be  ascer- 
tained, 
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no  fraclLlre  exists,  or  re-applied,  in  the  contrary 
event :  at  all  events,  no  inconvenience  can  arise 
from  its  first  application, 

SECTION  IV. 

The  Prognosis  of  Fractures 

Is  different  according  to  the  bone  fractured, 
the  part  of  the  bone  where  the  fracture  has 
happened,  the  direction  of  it,  and  the  circum- 
stances which  attend  it. 

The  fracture  of  bones  which  are  superficial, 
and  but  thinly  covered,  is,  cceteris  paribus,  less 
dangerous  than  the  fracture  of  bones  surrounded 
by  many  and  strong  muscles.    Fractures  of  the 
superior  extremities  are  always  less  dangerous 
than  those  of  the  inferior  extremities.   The  frac- 
ture of  the  middle  part  of  a  bone  is  less  dangerous 
than  that  of  its  extremities  ;  because  in  the  for- 
mer case  it  happens  frequently,  that  the  cause 
has  not  acted  immediately ;  that  the  soft  parts 
are  not  much  contused,  and  the  inflammatory 
swelling  is  less  to  be  apprehended.  Frac- 
tures of  the  extremities  of  bones  may  produce 
a  false  anchylosis  of  the  neighbouring  articula- 
tion.   It  is  thus  thatin  the  fracture  of  the  femur, 

a  little 
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a  little  above  the  condyles,  the  congestion  extends 
to  the  knee,  and  occasions  a  stiffness,  which 
it  is  difficult  to  remove  :  if  the  inflammation  ex- 
tend to  the  articulation,  the  consequence  is  still 
worse.  Finally,  the  splints  acting  only  on  one 
of  the  fragments,  render  their  disjunction  very 
easy.  Therefore  the  fracture  of  the  neck  of 
the  femur  is  more  dangerous  than  that  of  the 
body  of  the  same  bone.  With  respect  to  the 
direction  of  the  fracture,  those  which  are  trans- 
verse are  less  dangerous  than  the  oblique  ;  and  the 
greater  the  obliquity,  the  greater  the  danger,  as 
the  disjunction  is  on  that  account  more  easy; 
for  which  reason,  a  very  oblique  fracture  of  the 
body  of  the  femur  is  esteemed  fully  as  dangerous 
as  that  of  its  neck. 

The  accidents  which  attend  a  fracture  add 
more  or  less  to  its  danger.  In  a  case  of  extreme 
contusion,  attendant  on  a  comminutive  fracture, 
and  in  which  some  of  the  splinters  have  lacerated 
the  part  to  an  excessive  degree,  the  inflammation 
may  be  so  violent,  as  that  mortification  will  en- 
sue, and  extend  from  the  member  to  the  trunk, 
and  kill  the  patient  in  a  very  few  days.  In 
general,  fractures  complicated  with  contusion 
and  wound,  are  more  dangerous  in  the  inferior, 
than  in  the  superior  extremities. 

Finally, 
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Finally,  the  prognosis  will  be  more  or  less  un- 
favourable, according  to  the  health  and  age  of  the 
individual.  In  a  debilitated  old  man,  a  fracture 
is  more  dangerous,  than  in  a  person  in  the  flower 
of  youth  and  health.  There  are  certain  disposi- 
tions of  the  body,  which  influence  very  much  the 
prpgnosis.  Scurvy,  for  instance,  retards  to 
such  a  degree  the  formation  of  the  callus,  that, 
joined  with  old  age,  it  may  prevent  it  entirely. 
The  state  of  pregnancy,  notwithstanding  what 
authors  have  said  of  it,  does  not  retard  the  con- 
solidation of  a  fracture,  at  least  not  to  ^ny  sen- 
sible degree. 

SECTION  v. 

Of  tlie  Treatment  of  Fractures. 

The  first  and  ptincipal  indication  in  a  fracture, 
without  derangement  of  the  fragments,  is  to 
retain  the  fragments  in  their  natural  situation^  to 
prevent  the  bad  symptoms  which  generally  follow, 
or.  combat  them  if  they  have  already  taken  place  ; 
but  if  there  be  derangement,  as  most  generally 
happens,  it  will  be  necessary,  in  the  first  place, 
to  set  the  bone,  that  is,  to  restore  the  fragments 
to  their  natural  situation. 

3  The 
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The  manner  of  setting  a  fractured  bone  varieS;, 
according  to  the  nature  and  species  of  the  frac- 
ture; and  the  precept  is  not  perfectly  correct, 
which  says,  that  in  every  fracture,  extension, 
counter-extension,  and  coaptation  are  necessary; 
because  in  several  cases  the  extension  and  coun« 
ter-extension  are  perfectly  useless ;  as,  for  in- 
stance, in  the  fractures  of  the  patella  and  olecra- 
non, in  which  the  fragments  separate  in  opposite 
directions.  It  is  merely  necessary  for  their 
reduction  to  push  the  fragments  one  towards  the 
other,  having  first  extended  the  leg  or  fore-arrii, 
in  order  to  relax  the  muscles  which  have  their 
insertion  in  the  part  affected.  In  the  derange- 
ment in  the  direction  of  the  diameter  of  the  bone, 
only  a  very  slight  degree  of  extension  will  be 
necessary,  in  order  to  diminish  the  friction  of 
the  fractured  surfaces,  which  move  in  contrary- 
directions.  Extension  and  counter-extension  arc 
still  useless,  when  the  displaced  fragments  form 
an  angle  one  wkh  the  other  ;  for  it  will  suffice 
to  place  the  member  on  an  horizontal  plane, 
in  order  to  reduce  the  metnber  to  its  natu- 
ral direction.  The  derangement  of  the  circum- 
ference is  alike  easily  reduced  by  a  rotatory  mo- 
tion given  to  the  lower  fragment,  in  the  direc- 
tion contrary  to  that  which  it  took  in  quitting 
its .  natural  situation. 


Extension 


32       OP  THE   TREATMENT  OP  FRACTURES. 

Extension  and  counter-extension  are  not 
therefore  of  any  very  evident  utility,  except  in 
the  derangement  in  the  direction  of  the  axis  of 
the  bone,  in  which  both  fragments  mutually  pass 
one  another. 

Extension  is  the  force  exerted  on  the  lower 
fragment,  in  order  to  bring  its  superior  extremity 
lower  than  the  inferior  extremity  of  the  supe- 
rior fractured  portion :  counter-extension  is 
a  resisting  force,  which  prevents  the  v.'hole  limb, 
or  even  the  body,  from  obeying  the  force  of  ex- 
tension. The  hands  of  intelligent  assistants  are 
always  best  for  both  these  purposes ;  it  is  but 
very  seldom  that  any  advantage  can  be  derived 
from  the  use  of  more  powerful  means,  which  by 
their  excessive  force  extend  too  violently  the 
muscles  and  soft  parts,  occasion  much  pain, 
and  produce  spasmodic  contraction,  of  the  mus- 
cles, which  resist  always  in  proportion  to  the 
force  of  extension,  and  on  that  account  render  it 
most  frequently  of  no  effect. 

The  practice  was  formerly  to  apply  the  force 
of  extension  on  the  inferior  fragment,  and  that  of 
the  counter-extension  on  the  superior;  but  ex- 
clusive of  the  difficulty  of  seizing  the  two  frag- 
ments, which  difficulty  is  l.i  some  cases  insur- 
mouutable,  as  in  the  fracture  of  the  neck  of  the 

femur, 
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femur ;  there  is,  besides,  a  great  disadvantage  at- 
tending it  when  practicable,  namely,  the  spasmo- 
dic contraction  of  the  muscles  which  surround 
the  fracture,  caused  by'  the  irritation  and  violence 
which  they  suffer. 

It  is  therefore  better  to  make  the  extension 
on  the  lower  part  of  the  limb,  or  on  the  bone 
which  articulates  with  the  inferior  fragment, 
and  the  counter-extension  on  that  which  arti- 
culates with  the  superior.  In.  a  fracture  of  the  leg, 
for  instance,  the  extending  force  should  act  on 
the  foot,  and  the  counter-extending  on  the  thigh  ; 
whilst  in  that  of  the  thigh,  these  opposing  forces 
should  be  applied  to  the  leg  and  pelvis.  There 
is  nothing  to  be  said  as  to  the  degree  of  force  to 
be  employed,  because  that  must  vary  accord- 
ing to  the  extent  of  the  derangement,  and 
the  number  and  strength  of  the  muscles  which 
have  produced  it.  The  direction  in  which  these 
forces  ought  to  act,  is  that  which  the  inferior 
fragment  pursued  in  taking  its  unnatural  position ; 
but  this  applies  alone  to  the  force  of  extension, 
because  the  opposing  force  is  a  mere  resistance. 
Thus,  if,  in  a  fracture  of  the  thigh,  the  lower 
fragment  has  ascended  on  the  internal  side  of 
the  superior,  the  foot  and  knee  will  be  turned 
a  little  exlernally;  and  the  extension  ought 
therefore  to  be  directed  at  first  downward,  and 
VOL.  I.  p  outwards : 
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outwards  :  afterwards,  in  proportion  as  the  limb 
recovers  its  proper  direction,  the  fragment  ought 
to  be  drawn  into  its  natural  position.  The  as- 
sistants employed  in  this  operation  should  be 
very  intelligent,  because,  when  extension  is  well 
made,  coaptation  becomes  very  easy.  It  is  much 
easier  to  set  a  fracture,  than  to  keep  the  bones  iji 
their  place;  in  which  it  differs  from  luxation, 
which  is  difHcuh  to  be  reduced,  but  easily  pre- 
vented from  relapsing.  The  means  commonly 
in  use  to  maintain  thfe  portions  of  a  fractured 
bone  in  exact  contact,  and  the  member  perfectly 
motionless  during  the  time  necessary  for  the  form- 
ation of  the  callus,  are  reducible  to  a  proper 
position,  repose,  bandages,  and  other  kinds  of 
apparatus,  such  as  fanons,  faux-fanons,  com- 
presses, stuffing,  splints,  machines  of  various  con- 
structions, and  the  means  of  effecting  perpetual 
extension.  We  shall  consider  each  of  these 
in  detail,  successively. 

In  the  first  place,  a  situation  is  to  be  given  to 
the  limb,  in  which  it  may  continue  as  long  as 
the  affection  lasts  ;  for  that  purpose  it  ought  to 
be  placed  on  a  horizontal  plane,  so  disposed, 
that  the  intervals  l>etween  it  and  certain  parts  of 
the  limb  shall  be  filled  up,  in  order  that  every 
part  of  it  may  be  equally  supported.  This  hori- 
zontal 
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zontal  support  ouglit  to  be  capable  of  making 
a  considerable  resistance;  without,  however, 
being  hard  enough  to  give  any  uneasiness 
or  pain.  For  this  purpose  a  mattress  of  hair 
seems  preferable  to  any  other  ;  because  one  of 
wool  or  feathers  yields  too  much  to  the  weight  of 
the  limb  and  apparatus. 

Surgeons  were  for  some  time  divided  in  their 
opinions  on  the,  best  position.  Pott  has  advised 
the  limb  to  be  kept  half  bent;  which  position,  he 
says,  has  the  advantage  of  giving  to  the  muscles 
which  surround  ao  articulation,  an  equal  and 
moderate  degree  of  tension  ;  whereas,  if  the' mem- 
ber be  placed  straight,  some  of  these  muscles 
will  be  much  extended,  whilst  others  are  as 
much  relaxed.  The  latter  position,  however,  is 
that  which  is  generally  preferred. 

Demi-flexion  is  the  most  natural  position  ;  it  is 
that  which  our  limbs  spontaneously  assume  during 
sleep,  and  has  for  that  reason  been  recommended 
both  by  Galen  and  Hippocrates :  but  a  limb 
half  bent,  is  not  solidly  fixed,  and  changes  fre- 
quently its  situation,  by  numerous  involuntary 
motions,  which  may  be  occasioned  by  dreams  or 
pain.    This  position   has,  besides,   this  great 

D  2  incon- 
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inconvenience,  that  during  the  treatment  the 
length  of  the  fractured  limb  cannot  be  com- 
pared with  that  of  the  opposite  side,  nor  can  it 
therefore  be  known  if  the  fracture  be  well  set, 
and  the  apparatus  well  applied ;  and  in  truth, 
demi-flexion  becomes  at  length  as  painful  as  the 
extension  at  full  length.  The  advantages  of  the 
former  have  therefore  been  a  little  exaggerated 
by  Pott,  as  well  as  the  disadvantages  of  the  lat- 
ter, which  alone  is  now  used  in  France,  and  ge- 
nerally adopted  in  foreign  countries. 

In  whatever  position  the  limb  is  placed,  most 
perfect  repose  is  absolutely  necessary,  particularly 
in  the  commencement ;  for  if  the  fractured  pieces 
be  moved  one  upon  the  other,  nature  cannot  ef- 
fect their  reunion,  which  would  therefore  be  re- 
tarded or  totally  prevented,  if  the  friction  of  the 
surfaces  were  frequent,  and  suffered  to  continue 
long;  in  which  case  an  articulation  would  be 
formed  in  the  situation  of  the  fracture,  and  conse- 
quently the  patient  remain  disabled  for  ever  after. 

It  is  necessary  to  apply  proper  bandages 
and  other  apparatus,  without  which  the  position 
given  to  the  member,  however  good,  would  be 
insufficient;  because,  without  these,  the  involun- 
tary motions  which  are  inevitable,  those  which 

are 
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are  produced  by  pain,  and  those  again  which  are 
rendered  necessary  by  our  natural  wants,  would 
certainly,  without  that  precaution,  disturb  more 
or  less  the  just  relative  position  of  the  fractured 
pieces,  which  even  the  depressions  and  inequa- 
lity of  the  bed  would  affect,  if  not  guarded 
against. 

Bandages  had  been  for  a  long  time  considered 
as  the  most  effectual  means  of  retaining  the  frag- 
ments in  just  contact ;  but  it  is  easy  to  prove, 
that  bandages,  however  contrived,  can  ha/^e  hut 
little,  or  absolutely  no  effect  for  this  purpose. 
We  shall  examine  successively,  those  which 
have  been  in  use,  viz.  the  roller,  eighteen- 
tailed  bandage,  and  that  of  Scultet,  composed  of 
separate  pieces. 

The  first  ought  to  be  long  enough  to  cover 
the  whole  limb,  three  inches  broad,  and 
rolled  up  in  one.  It  is  applied,  by  drawing  first 
three  folds  of  it  over  the  fractured  parts  ;  it  is  then 
made  to  descend  to  the  extremity  of  the  limb, 
in  such  a  manner,  as  that  each  roll  shall  cover 
a  part  of  the  preceding ;  it  is  made  to  ascend 
agaui  in  like  manner  to  the  situation  of  the  frac- 
ture, when  three  folds  more  of  it  are  applied  ; 
after  which  the  superior  part  of  the  limh  is 

D  3  covered^ 
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covered^  in  the  same  manner  as  the  inferior  ;  and 
if  the  bandage  be  long  enough,  it  may  be  again 
rolled  on  dovynwards.  Let  us  suppose  this  bandage 
applied  to  a  fracture  of  the  middle  part  of  the  fe- 
mur, or  humerus  :  it  is  plain  that  those  parts  of  it 
.which  are  applied  on  one  of  the  fragments  alorie, 
are  absolutely  of  no  effect,  and  that  that  part  of  it 
only  which  comprehends  both  fragments,  can  con- 
tribute to  keep  them  in  contact.  '  But  in  order 
to  understand  how  extremely  trifling  its  effect 
jnust  be,  it  is  sufficient  to  remark,  that,  as  it  is 
but  three  inches  broad,  it  can  include  only  an 
inch  and  a  half  of  each  fractured  portion; 
and  that  this  very  trifling  power  is  still  farther- 
diminished,  by  the  greater  or  less  quantity  of  soft 
pa,rts  which  intercept  its  action. 

In  this  respect,  the  elghteen-tailed  bandage  is 
preferable  to  the  former.  It  is  composed  of  three 
pieces  of  linen,  equal  in  length  to  the  member, 
and  broad  enough  to  pass  once  and  a  half  round 
the  limb.  These  pieces  are  sewed  together  by 
a  seam,  which  runs  from  one  extremity  to 
the  other;  and  afterwards  cut  each  into  three; 
go  that  the  \yhole  is  composed  of  eighteen  pieces, 
nine  at  each  end.  The  bandage  thus  com- 
posed, being  moistened,  is  extended  under 
the  limb,  and  the  middle  piece  on  each  side 

is 
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is  iirst  applied  on  the  situation  of  the  fracture, 
llien  the  superior  ones,  and  afterwards  the  in- 
ferior, and  so  successively  with  the  middle  and 
inferior  pieces.  The  six  middle  pieces  of  this 
bandage  act  with  more  efficacy  on  the  frac- 
ture, than  the  folds  of  the  former  bandage  ; 
because,  being  much  broader,  they  encompass 
a  greater  part  of  it.  It  has  this  other  advantage 
over  the  former  bandage,  that  its  application  is 
easier,  and  does  not  require  that  the  limb 
should  be  kept  raised,  nor  exposed  to  many 
motions,  which  are  always  hurtful. 

Scultet's  bandage  is  .composed  of  as  many 
pieces  of  three  inches  broad  each,  as  are  neces- 
sary to  cover  the  whole  length  of  the  member,  in 
lapping  two  thirds  over  one  another.  It  is  com- 
posed of  a  piece  of  linen,  of  three  times  the  length 
of  the  limb,  and  broad  enough  to  pass  once  and 
a  half  round  the  hmb ;  it  is  to  be  cut  accord- 
ing to  its  breadth,  in  pieces  of  three  inches  broad 
each  :  this  done,  the  pieces  are  extended  under 
the  member,  one  covering  three  parts  of  the 
other  in  proceeding  from  the  inferior  part. 
This  bandage,  like  the  two  former,  acts  only  by 
the  pieces  which  .'encompass  at  once  the  con- 
tiguous parts  of  the  two  fragments  ;  it  is  prefer- 
able, however,  in  the  following  respects. 

D  4  .  It 
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It  contributes  as  much  as  the  others  to  main- 
tain the  fragments  in  their  just  position  ;  it  com- 
presses sufficiently  the  member,  and  prevents  any 
oedema;  it  is  in  this  respect  preferable  to  the 
eighteen- tailed  bandage,  the  parts  of  which  not 
passing  one  on  the  other,  do  not  compress  all 
the  parts  equally  ;  whence  it  happens,  that  those 
parts  which  corrcf^pond  to  the  edges  of  the 
pieces  become  oedematous. 

This  bandage  can  be  taken  bfF,  and  reapplied, 
without  moving  the  limb,  in  which  it  is  far 
preferable  to  the  first-mentioned  bandage,  the 
disadvantage  of  which  in  that  respect  has  been 
already  pointed  out.  The  eighteen-tailed  band- 
age cannot  be  so  conveniently  renewed  as  that 
of  Scultet,  because,  when  any  part  of  it  is  soiled 
by  purulent  matter,  or  any  other  cause,  it  is  ne- 
cessary to  remove  it  entirely,  and  apply  another  ; 
whereas  any  particular  piece  of  that  of  Scultet 
may  be  changed,  and  a  new  one  applied  in  its 
place,  which  maybe  done  without  moving  the 
member,  by  fastening  the  new  one  to  the  extre- 
mity of  the  old,  and  drawing  it  into  its  pro- 
per situation  at  the  same  time  that  this  latter  is 
taken  away.  It  ought,  thei-efore,  to  be  preferred 
to  the  two  former,  except  in  cases  of  simple  frac- 
ture of  the  superior  extremities. 

Although 
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Although  bandages  may  be  of  no  great  use  for 
keeping  the  broken  pieces  in  their  proper  posi- 
tion, yet  they  are  useful  for  supporting  topical 
applications,  and  preventing  oedema  of  the  Wmh  ; 
they  are  still  further  useful  in  benumbing  the 
muscles,  and  in  preventing  their  contraction. 

The  fciiix-fanon  is  a  cloth  rolled  on  itself,  and 
differs  from  the  fano?t  in  this,  that  in  the  latter 
there  is  enclosed  a  piece  of  wood.    They  are 
applied  on  the  internal  and  external  sides  of  the 
limb  ;  but  our  limbs,  like  the  fanoriSf  being  nearly 
round,  these  latter  come  in  contact  with  the  limb 
but  by  a  very  narrow  surface,  so  that  in  tighten- 
ing the  strings  by  which  they  are  secured, 
they  are  liable  to  slide  forward  or  backward  ;  in 
.which  cases  their  action  is  frustrated,  no  effect 
produced,  and  the  fractured  portions  separate 
v/ithout  any  difficulty. 

Splints  are  much  surer  means ;  they  may  be 
formed  of  different  substances,  and  their  shape 
and  length  accommodated  to  those  of  the  limb  in 
which  the  fracture  has  taken  place. 

Splints  made  of  pasteboard  were  formerly  in 
me,  which  being  wet  were  easily  adapted  to  the 
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form  of  the  member,  and  in  drying  were  moulded 
to  it.  They  have  been  also  made  of  the 
bark  of  trees,  but  the  brittlencss  of  these  caused 
them  to^be  laid  aside.  At  present,  wood  or 
tin  are  the  only  materials  of  which  splints  are 
made :  they  are  usually  thin  and  narrow,  and 
rounded  at  their  extremities :  their  length  must 
be  determined  by  circumstances.  Those  of  tin 
are  extremely  proper  for  simple  fractures  of  the 
superior  extremities  ;  their  flexibility  admitting 
them  to  be  adapted  exactly  to  the  form  of  the 
member.  In  case  of  not  having  them,  their 
want  may  be  supplied  by  thin  laths  of  flexible 
wood,  susceptible  of  being  moulded  into  the 
shape  of  a  trough.  In  general,  splints  for  the 
superior  extremities  ought  to  equal  the  frac- 
tured bone  in  length.  In  fractures  of  the  arm, 
the  splint  which  is  placed  on  the  fore  part, 
ought  to  be  a  little  shortened,  and  not  to  de- 
scend to  the  bend  of  the  arm,  in  order  that  its 
demi-flexion  may  not  be  prevented. 

The  splints  designed  for  the  inferior  extremi- 
ties ought  to  be  strong,  tbick,  and  flexible,  and 
longer  than  the  member.  For  a  fracture  of  the 
thigh,  the  external  splint  ought  to  extend  from 
the  superior  part  of  the  os  ilium,  to  a  little  lower 

than 
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than  the  sole  of  the  foot  ;  the  internal  should 
equally  descend  from  the  upper  and  internal 
part  of  the  thigh  to  a  little  below  the  foot,  and 
the  anterior  from  the  groin  to  the  superior  part 
of  the  leg.  In  fractures  of  the  leg,  the  internal 
and  external  splints  ought  to  ascend  above  the 
knecj  and  descend  below  the  foot. 

In  order  to  understand  how  the  splints  act,  it 
is  necessary  to  recollect  what  has  already  been 
said  of  the  derangement  of  fragments ;  it  is 
clear  they  prevent  that  in  the  direction  of  the 
diameter  of  the  bone,  by  being  in  opposition  one 
to  the  other,  on  every  side  of  the  bone,  and  by 
resisting  therefore  any  force  which  might  tend  to 
move  either  fragment  internally  or  externally, 
forward  or  backward.  In  fractures  of  the  in- 
ferior extremity,  no  posterior  splint  is  neces- 
sary, because  its  place  is  supplied  by  the  plane- 
on  which  the  member  rests. 

Splints  prevent  also  the  angular  derangement 
of  the  fragments,  by  supporting  each  of  them  in 
the  whole  length  of  the  member.  They  prevent 
also  the  derangement  in  the  circumference  ;  but 
in  order  to  do  so,  they  must  act  on  that  part  of  the 
limb  which  is  articulated  with  the  lower  fragment. 
For  in  a  fracture  of  the  femur,  for  instance,  if 
3  the 
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the  splints  do  not  descend  below  the  thigh,  there 
is  nothing  to  prevent  the  weight  of  the  foot  or 
leg,  or  that  of  the  bed-clothes,  from  turning 
th<;m  either  inward  or  outward,  and  with  them 
the  lower  fragment. 

The  derangement  in  these  three  last-mentioned 
directions  is  more  easily  prevented  by  splints, 
than  that  in  the  direction  of  the  axis,  or  by 
tJtevaiichemenL  If  the  fracture  be  transverse, 
the  splints  prevent  even  this  latter  kind  of  de- 
rangement, because  they  obviate  that  in  the 
direction  of  the  diameter  of  the  bone,  which 
must  necessarily  precede  it.  But,  if  the  fracture 
be  oblique,  that  is,  with  sloped  surfaces,  the  frag- 
ments do  not  then  oppose  a  sufficient  mutual 
resistance,  but  slide  on  one  another  with  a  faci- 
lity proportional  to  the  obliquity  of  the  fracture. 

In  such  a  case,  the  splints  can  oppose  the 
derangement  only  by  the  degree  of  compression 
which'they  make  on  the  whole  length  of  each  frac- 
tured portion  ;  but  if  the  fracture  be  very  oblique, 
the  surfaces  smooth,  and  the  part  surrounded 
by  strong  muscles,  this  derangement  will  probably , 
take  place.  Thus  it  is  found  by  experience  to  be 
almost  impossible  to  maintain  properly  adjusted, 
an  oblique  fracture  of  the  body  of  the  femur,  by 
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the  aid  of  splints  alone.  It  is  equally  difficult 
to  remedy  by  their  means  oblique  fractures  of 
the  clavicle ;  because  they  cannot  be  applied  on 
every  side  of  that  bone. 

The  impossibility  of  obtaining,  in  certain 
cases,  a  cure  exempt  from  all  deformity,  by  or- 
dinary means,  has  made  surgeons  recur  to  an- 
other apparatus,  which,  by  drawing  continually 
the  two  pieces  in  opposite  directions,  prevents 
them  from  repassing  one  on  the  other,  and 
keeps  the  fractured  surfaces  in  Just  contact 
all  the  time  necessary  for,  their  consolidation : 
this  method  has  been  termed  perpetual  ex- 
tension. 

This  apparatus  should  not  be  applied  before  the 
irritation  and  spasm  of  the  muscles  are  com- 
pletely removed.  It  prevents  the  muscular  fibres 
from  being  too  forcibly  stretched  or  elongated 
beyond  their  natural  extensibility  ;  it  supplies  the 
plate  of  the  bone,  which,  before  the  fradture, 
regulated  the  contraction  of  the  muscles.  Its 
application  may  be  submitted  to  some  general 
rules,  which  I  shall  copy  here  from  a  work  on 
that  subject  *. 

*  Anatomico-surgical  Dissertation  on  Fractures  of  the 
Neck  of  the  Femur,  by  A.  Richeraud,  octavo,  Paris,  year  7. 

RULE 
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RULE  I. 

To  (ippfy,.  the  exlend'mg  Force  on  the  Parts  of  the 
Mt'jnb'efs  inferior  and  superior  lo  the  fractured 
Bone. 

The  extending  and  counter-extending  forces 
ought  not  to  be  applied  immediately  on 
the  fractured  bone,  but  on  that  which  ar- 
ticulates with  the  inferior  fragment,  for  the  ex- 
tension ;  and  for  counter-extension,  on  that  which 
articulates  with  the  superior.  Continued  ex- 
tension not  differing  from  simple  extension 
and  counter-extension,  except  in  its  being 
continued,  the  same  reasoning  applies  to  both 
cases. 

RULE  II. 

To  act  oil  as  great  a  Superfcies  as  possible. 

In  order  to  fulfil  this  condition,  the  band- 
ages and  other  pieces  of  the  apparatus,  ought 
to  be  as  broad  as  possible.  The  effect  which 
external  causes  have  on  our  bodies,  is  small 
in  proportion  to  the  extent  of  the  surfaces  on 
which  they  act ;  because  the  action  is  then  sup- 
ported by  a  greater  number  of  parts.  A  thin  and 
narrow  bandage  of  linen  folds  on  itself  quickly, 
and  becomes  a  hard  cord,  which  causes  a  distention 

of 
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of  the  vessels  of  the  inferior  part  of  the  mertiber, 
by  obstructing  the  return  of  the  lymph  and 
venous  blood. 

RULE  III. 

To  give  to  the  extending  Power  a  Direction  parallel 
to  the  Axis  of  the  Bone. 

The  science  of  mechanics  teaches  us  that  the 
action  of  a  force  on  a  lever  is  decomposed,  if  its 
direction  be  oblique  to  the  lever,  one  part  of  it 
acting  in  that  direction,  and  the  other  in  that 
of  the  lever ;  that  is,  in  geometrical  terms,  the 
force  acting:  on  the  lever  will  be  to  the  whole 
force  as  the  angle,  formed  by  its  direction  with, 
the  lever,  is  to  a  right  angle.  It  is  easy  to  per- 
ceive that  the  part  of  this  force  which  is  not  em- 
ployed to  effect  the  desired  purpose,  must  coun- 
teract the  proposed  end,  by  causing  pain,  and 
uselessly  compressing  the  parts. 

RULE  IV. 

The  Extension  ought  to  he  as  gradual  as  poss'ihle, 
operating  slowly,  afid  by  degrees. 

Animal  parts  which  yield  to  long-continued 
and  insensible  action  of  exterior  causes,  resist 
any  violent  and  sudden  effort,  and  revolt  against 
it,  as  it  were,  with  all  their  force :  thus  the 

slower 
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slower  and  the  less  rapid  the  extension,  the  more 
easily  do  the  parts  of  our  body  yield. 

Continued  extension  does  not  exclude  the 
ordinary  apparatus,  but  is  additional  to  it. 

As  every  part  of  the  surface  of'  our  limbs 
does  not  lie  in  the  same  plane,  that  is,  as 
our  limbs  are  prominent  in  some  parts,  and 
depressed  in  others,  and  therefore  liable  to  be 
hurt  and  bruised  by  hard,  straight,  and  inflexible 
splints,  even  to  the  degree  of  producing  gan- 
grene, some  means  of  remedying  these  dis- 
advantages, and  preventing  these  bad  effects, 
were  naturally  recurred  to.  For  this  purpose, 
the  different  depressions  of  the  limb  are  filled 
with  lint,  rags  of  old  linen,  compresses,  or, 
what  is  still  better,  with  little  bags  of  the  chaff 
of  oats;  the  facility,  which  these  latter  offer,  of 
moving  the  chaff  from  one  part  to  another,  as 
well  as  their  soft  and  equable  pressure,  give 
them  an  evident  advantage :  by  these  means  the 
pressure  becomes  equal  on  every  part  of  the 
length  of  the  member.  Finally,  it  is  not  super- 
fluous to  remark,  that  tape  ought  to  be  preferred 
to  strips  of  linen,  which  knot  with  difficult)-, 
particularly  when  wet,  for  the  purpose  of  bind- 
ing externally  the  whole  apparatus.  The  num- 
f  ber 


OF  THE  tREATMENT  OF  FRACTURES,  49 

ber  of  these  tape  strings  must  be  proportioned  to 
the  length  of  the  member ;  as  mast  the  length 
of  the  bags  of  chaff  to  that  of  the  splints,  the 
action  of  which  they  are  intended  to  moderate. 

We  shall  in  the  next  place  examine  what  is 
required  by  the  third  indication  of  fracture;  that 
is,  to  prevent  the  complications  which  may  suc- 
ceed to  it,  and  to  remedy  them  when  they 
have  really  taken  place. 

In  every  fracture,  with  the  exception  of  those 
of  the  superior  extremities,  which  are  simple^ 
the  patient  ought  to  be  confined  to  a  low  regimen 
for  the  first  four  or  five  days :  more  or  less 
blood  should  be  drawn,  if  it  be  not  contra-indi- 
cated by  extreme  old  age,  or  great  debility. 
No  greasy  irritating  plasters,  of  which  quacks 
make  so  much  use,  such,  for  instance,  as  the 
plaster  of  Cyroane,  are  to  be  employed ;  but  in 
their  stead,  it  will  be  sufficient  merely  to  cover 
the  limb  with  several  folds  of  compresses  soaked 
in  camphorated  spirit,  or  a  solution  of  the  ace- 
tate of  lead,  or  any  other  repellent  liquid,  with 
which  also  the  other  parts  of  the  bandage  should 
be  moistened.  A  solution  of  common  salt  is  to 
be  avoided,  because  that  salt  would  quickly  crys- 
tall  ize,  hardening  thereby  the  different  pieces  of 

▼OL.  I.  s  the 
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tlie  bandage,  and  giving  them  a  stiiffncss  tiTiplca- 
sant  to  llie  patient.  The  bowels  should  be  kept 
open  by  gentle  laxatives;  such  ss  veal  broth, 
whey  acidulated  with  tamarinds,  &c.  When  the 
lapse  of  a  few  days  renders  this  regimen  no  longer 
necessaiy,  the  patient  should  be  alfowed  a  mo- 
derate quantity  of  vei;y  nutritive  and  easily  diges- 
tible food;  for  it  would  be  not  ©nly  useless,  but 
dangerous,  to  prolong  tiie  low'regirocn,  in  the  caso 
oil  simple  fracture,  which  does  not  sensibly  dis- 
turb the  functions,  and  Vv'hich  requires  for  its; 
consolidation,  a  degree  of  vital  energy  in  the  so- 
lids, which  a  too  sparing  diet  would  eMeeble. 

We  shall  not  here  amuse  oiir  readers  vvith  the 
difFert^t  means  recommended  to  increase  the 
viscidity  of  the  blood,  in  order  tbeFcby  to  ac- 
cekrate  the  consolidation  of  the 'fraotur^ ;  but 
proceed  to  consider  the  treatment  adapted  to 
cbmpound  fractures :  this  treatment  intast  vary 
according  to  the  nature  of  the  complication. 

Under  this  head,  we  baVe  fo  cbnsiafer,  in  the 
'first  place,  the  very  difficult,  liut  ^lso  very 
^iMte  case  of  fracturfe  aiccompanied  by  luxtition. 
'^Wlien  this  takes  plkcb^' the  luxation  mu^  have 
"preceded  the  fracture-;  for  a  bone  once  fractured, 
is  no  longer  capable  of  luxation. '  The  principal 

question 
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question  is,  to  which  of  the  accidents  shall  we 
in  the  first  place  direct  oiir  attention  ?    Some  are 
of  opinion,  that  the  dislocated  fragment  should 
be  first  replaced    in  its  natural  articulation : 
others,  on  the  contrary,  reGoramen4  to  await  the 
consolidation  of  the  fracture,  before  any  attempt 
be  made  to  remedy  fhe  luxation  :  but  we  adopt, 
most  decidedly,  the  first  opinion  ;  for  during  the 
treatment  of  the  fracture,  the  soft  parts  acquire 
a  stiffness,  and  become  so  habituated,  if  tb^  ex- 
pression  may  be  allowed,  to  their  new  situation, 
that  the  dislocation  cannot,  without  great  difii- 
culty,  be  remedied ;  but  if,  in  order  to  effect 
it,  violent  efforts  and  straining  are  unavoid- 
able, it  will  in  that  case  be  better  to  set  the 
fracture  first ;  and  as  soon  as  the  consoUdation 
is  a  little  advanced,  habituate  tbe  member  to 
certain  gentle  motions,  in  order  to  preserve  the 
suppleness  of  the  ligaments,  which  will  faci- 
litate the  cure  of  the  dislocation,  when  the  com- 
plete consolidation  "of  the  fracture    allows  it 
to  be  attempted. 

When  the  soft  parts  of  a  fractured  limb  are 
violently  contused,  but  without  external  woundy 
the  apparatus  should  niDt  be  too  much  braced ; 
and  Scultet's  bandage  should  in  such  cases  be 
always  used,  even  though  the  fracture  be  in  the 

E  2,  superior 
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superior  extremity.    A  large  portion  of  blood 
should  be  immediately  drawn,  and  the  blood-let- 
ting repeated,  except  the  patient  has  the  stomach 
full,  as  is  generally  the  case  in  hospitals  ;  for  the 
common  people  are  usually  brought  there  in  a 
state  of  intoxication.    The  bandages  must  be 
taken  off  on  the  following  day  :  this  rule  is  with- 
out exception ;  the  neglect  of  it  has  caused  a 
mortification  of  the  limb,  which  takes  place  by 
the  bandages  becoming  too  tight,  in  consequence 
of  the  swelling  which  ensues,  and  by  the  con- 
sequent stoppage  of  the  circulation.    On  this 
first  removal  of  the  bandages,  the  member  is 
generally  found  hard,  tumefied,  tense,  and  the 
patient  complains  of  great  pa^in.   I,n  which  case 
the  fractured  part  is  to  be  covered  with  emollient 
poultices,  over  which  the  proper  bandage  may 
be  applied,  and  the  splints  moderately  braced. 
In  cases  of  extreme  contusion,  without  a  wound 
of  the  integuments^  the  tension  and  inflammatory 
;swelling  may  become  so  intense,  as  to  cause  the 
cuticle  to  rise  in  little  blister-like  vesicles. filled 
with  a  limpid  serum,  very  different  from  that 
tlackish  serum  which  fills  the  vesicles  attendant 
on  mortification.  These  vesicles  should  be  opened 
without  detaching  the  cuticle,   and  the  small 
openings  covered  with  linen  on  which  some  cerate 
ij^S  been  spread.  By  these  siii^ple  means  the  sur- 
geon 
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geon  has  the  satisfaction  of  seeing  the  inflamma- 
tion, and  all  its  menacing  consequences,  subside 
in  a  few  days,  leaving  merely  a  slight  degree  of 
ecchymosis,  which  disappears  in  a  short  time.  The 
poultices  are  then  discontinued,  the  patient  is  al- 
lowed a  nourishing  diet,  the  splints  are  braced  to 
the  ordinary  degree,  and  the  treatment  is  after- 
wards the  same  as  that  of  a  simple  fracture. 

If  a  vessel  of  a  certain  magnitude  is  opened 
by  a  fracture,  and  the  cellular  texture  of  the 
limb  becomes  distended  by  the  effused  blood, 
which  may  be  perceived  by  the  tumefaction, 
and  black  or  livid  colour  of  the  member, 
the   surgeon   ought,    without   hesitation,  to 
make  an  incision  in  the  part  over  the  artery, 
and  apply  on  it  two  ligatures,  one  above  the 
other,  below  the  wounded  part.    J.  L.  Petit 
relates  a  case  of  a  false  primitive  aneurism,  pro- 
duced by  the  laceration  of  the  anterior  tibial  ar- 
tery in  a  fracture  of  the  leg.    It  is  possible  too, 
that  the  laceration  of  a  vein  may  occasion  an  ef- 
fusion of  blood,  easy  to  be  mistaken  for  a  false 
primitive  aneurism.    Such,  probably,  was  the 
case  of  the  female  of  Gros  Caillou,  who  frac- 
tured her  leg  with  a  wound  by  falling  from  her 
cart.    In  three  or  four  days  after  entering  the 
hospital  De  la  Charlie,  the  leg  swelled  enor- 

E  3  mously, 
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xnously,  the  skin  became  of  a  violet  colour,  and 
of  amai-i)led  appearance;  and  there  issued  iiomthc 
wound  but  a  small  quantity  of  blood.  The  lesion 
.of  the  anterior  tibial  artery  was  suspcxted ;  the 
taking  of  it  up  was  not,  however,  attempted: 
the  patient  was  bled,  eraoHient  poulticc.s  were 
applied,  and  by  these  simple  means  the  tension 
quickly  diminished,  and  the  effusion  and  dis- 
tention vanished  ;  a  considerable  degree  of  ec- 
chymosis,  however,  remained,  which  gradually 
disappeared. 

The  wounds  which  render  a  fracture  compound 
tnay  be  owing  to  the  cause  of  the  fracture,  or 
ifiay  be  occasioned  by  the  penetration  of  the 
point  of  one  of  the  fragrnents  through  the  in- 
teguments, in  the  latter  cdse,  the  wound  should 
be  enlarged  by  a  bold  incision,  and  the  pro- 
jecting fragment  pushed  into  its  proper  situation. 
But  if  the  projecting  part  be  of  a  considerable 
length  ;  if  the  muscles  cotitr^ct  spasmodically, 
and  much  exertion  and  straining  be  neces- 
sary to  rcdilce  it,  it  would  be  better,  in  such  a 
case,  to  cut  off  a  portion  of  the  projecting 
Lone,  which  would  facilitate  its  reduction,  and 
prevent  an  excessive  laceration  of  the  parts.  A 
young  man  having  the  thigh  fractured,  with  a 
^^•rnjection  of  two  inches  of  the  superior  fragment 

stripped 
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stripped  of  its  periosteum,  was  well  for  two  days 
after  the  forced  reduction  of  this  portion,  without 
having  any  part  of  it  cut  off ;  but  on  -  the  third 
day  the  limb  became  violently  inflamed,  the  ten- 
sion and  tumefaction  extreme,  mortification 
quickly  followed,  gained  rapidly  on  the  trunk, 
and  put  an  end  to  the  patient's  existence.  When 
the  fracture  has  been  reduced,  as  has  been  direct- 
ed, without  too  violent  exertions,  the  wound  is 
generally  treated  as  a  simple  division  of  the  inte- 
guments. Copious  and  repeated  blood-letting 
obviates  the  inflammatory  symptoms  so  much  to 
be  apprehended. 

When  the  wound  is  produced  by  the  same 
cause  as  the  fracture,  such,  for  instance,  as  the 
wheel  of  a  very  heavy  carriage,  which  causes 
much  contusion,  the  nature  and  method  of  the 
treatment  must  vary  according  to  the  circum- 
stances of  the  case.  If  the  lesion  be  excessive,  the 
soft  parts  torn,  enormously  contused,  and  almost 
totally  disorganized,  the  able  and  experienced 
practitioner  sees  at  the  first  glance  if  the  mem- 
ber be  inevitably  lost,  or  if  mortification  be 
certain :  in  which  case  he  resolves,  instantly  on 
amputating,  and  prevents  by  this  conduct,  the 
mischief  which  might  ensue  from  the  gangrene, 
the  extent  of  which  might  prove  fatal.    It  is 

E4  true. 
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true,  that  in  many  cases  in  which  the  loss  of 
the  member  was  deemed  inevitable,  patients  have 
preserved  it  by  their  own  obstinacy.    We  ought 
not,  however,  on  that  account,  to  follow  the 
example  of  Van  Swieten,  who,  drawing  a  general 
rule  from  a  single  fact,  establishes  it  as  a  maxim, 
that  amputation  should  never  be  immediately 
performed  after  a  fracture.   In  support  of  this 
doctrine,  he  cites  a  case  of  comminutive  fracture, 
in  which,  amputation  was  decided  on,  but  the 
patient  was  deterred,  or  would  not  submit  to  it. 
La  Motte  treated  the  patient  as  in  less  extraor-  ■ 
dinary    cases:  he  extracted  several  splinters, 
opened  some  abscesses,  and  succeeded  finally  in 
efFectiijg  a  recovery,  without  the  loss  of  the 
limb ;  but  not,  however,  without  having  expe-r 
rienced  a  great  number  of  disagreeable  occur- 
rences, of  which  this  surgeon  has  given  the  par- 
ticulars.   It  is  impossible  to  establish  any  gene- 
ral rule  for  cases  of  this  kind.  The  surgeon  must 
be  directed  by  his  own  talents  and  sagacity  in 
each  particular  case. 

In  most  cases,  if  the  injury  be  not  very  great, 
the  fracture  may  be  set,  and  the  splinters,  which 
are  entirely  separated  from  the  bone  and  from 
the  soft  parts,  may  be  extracted;  the  wound 

^hen  gently  dressed,  the  bandage  of  Scultet 
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is  applied,  and  the  splints  are  but  very  slightly 
braced.    The  patient  is  restricted  to  the  seve- 
rest regimen,  and  copiously  bled:  a  degree  of 
inflammation  equal  lo  the  extent  of  the  evil 
is  lo  be  expected.  If,  on  the  third  or  fourth  day, 
the  tension  become  extreme,  the  part  cold  and 
livid,  with  vesicles  arising  on  it,   gangrene  is 
certain.    It  is  then  necessary  to  wait  until  the 
progress  of  the  gangrene  is  arrested,  which, 
however,  may  be  anticipated  by  the  antiphlo- 
gistic regimen,  and   by   making  incisions  to 
favour  the  separation.    As  soon  as  the  mortifica- 
tion is  stopped,  and  a  red  inflamed  circle  marks 
the  boundary  between  the  sound  parts  and  those 
mortified,  it  is  necessary  to  amputate;  for  if  the 
putrid  sanies  be  absorbed  into  the  system,  it 
will  produce  slow  fever  and  death. 

If  the  inflammatory  swelling  terminate  by 
suppuration,  as  most  generally  happens,  it  is  apt 
to  be  very  abundant.  When  suppuration  has 
commenced,  the  emollient  poultices  are  discon- 
tinued. The  dressings  are  repeated  as  often  as 
may  be  necessary,  to  prevent  the  pus  from  re- 
tarding the  consolidation  by  stagnating  on  the 
surfaces  of  the  broken  portions.  The  strength 
of  the  patient  should  be  supported  by  the  most 

nourishing 
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nourishing  diet,  and  by  tonic  medicines,  such  as 
the  extract  of  bark,  &c. 

By  this  treatment  it  generally  happens  that  in 
about  a  month  the  suppuration  diminishes,  tliclips 
of  the  wound  begin  to  close,  and  the  consolida- 
tion of  the  fracture  advances ;  but  a  greater  or 
less  deformity  is  inevitable,  from  the  impossibility 
of  bracing  sufficiently  the  apparatus.  In  some 
cases,  the  suppuration  continues,  and  the  frag- 
ments, always  immersed  in  pus,  cannot  reunite  ; 
the  pus  is  absorbed,  and  the  patient  dies  of  ma- 
rasmus, to  which  diarrhoea  and  colliquative 
sweats  reduce  him.  In  order  to  prevent  this 
fatal  termination,  it  is  necessary  to  amputate 
as  soon  as  it  rs  perceived  that  the  suppuration 
cannot  be  stopped.  Delay  in  this  case  would 
be  very  dangerous. 

It  appears,  therefore,  from  the  principles  which 
we  have  established,  that  comminutive  fracture, 
always  attended  with  much  disorder  of  the  parts, 
offers  three  distinct  cases  in  which  amputation  is 
necessary : 

First,  When  the  disorder  and  disorganization 
is  such  as  to  render  gangrene  inevitable. 

Secondly, 
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Secondly,  When  gangrene  takes  place  in  oppo- 
sition to  the  well-directed  use  of  antiphlogistic 
remedies. 

Thirdly,  When  the  too  abundant  suppuration 
prevents  the  consolidation  of  the  fracture,  and 
induces  debility  and  hectic  fever. 


SECTION  VI. 

Of  the  Formation  of  Callus. 

All  that  art  can  do  in  any  fracture,  is  to 
maintain  the  fragments  in  contact ;  their  reunion 
and  identification  is  the  work  of  nature  alone: 
the  different  opinions  on  the  mode  in  which  this 
is  effected,  are  as  follow  : 

The  ancients  attributed  it  to  the  effusion  of  what 
they  called  the  osseous  juice,  a  fluid  capable  of 
growing  hard,  and  contracting  strong  adhesions 
with  each  of  the  fragments,  by  which  means 
it  was  supposed  to  join  them  together,  as  two 
pieces  of  wood  are  united  by  glue.  The  mo- 
derns, who  have  adopted  this  opinion  of  the 
ancients,  have  said  that  this  ossifiable  humour 
was  furnished  by  the  vessels  of  the  bone  and 
surrounding  parts,  these  vessels  being  developed 
4  by 
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by  the  inflammatory  state*.  An  English 
surgeon -j-  has  compared  this  secretion  to  that 
'of  pus  in  the  inflammation  of  soft  parts.  But  in 
allowing  the  existence  of  this  osseous  juice  or 
humour,  which,  by  the  by,  is  mere  supposition 
|for  the  ancients  did  not  understand  by  it  either 
the  gluten  extracted  from  bones  by  means 
of  ebullition  in  Papin's  digester,  nor  the  phos- 
phate of  lime,  which  fills  the  cells  formed  by 
this  gelatinous  matter) ;  yet  would  it  remain 
to  be  proved  how  the  thickening  or  concretion 
of  this  fluid  could  constitute  solid  organized 
matter.  By  being  effused  between  the  fragments, 
this  inorganized  fluid  should  naturally  in- 
tercept or  dam  up  the  medullary  canal ;  but  that 
does  not  take  place,  as  any  one  may  be  con- 
yinced,  by  splitting  a  bone  which  had  been  frac- 
tured and  re-consolidated.  Finally,  this  osseous 
humour  should  naturally,  by  its  effusion,  create 
tumours  of  greater  or  less  magnitude  in  the 
neighbourhood  of  the  fracture. 

And,  in  fact,  the  deformity  which  attends  a 
^reat  number  of  fractures  treated  without  me- 

to 

*  See  the  Memoirs  of  Haller  and  Bordenave,  collected  by 
Faugeroux, 

f  Essays  on  Fractures  and  Luxation?,  by  John  Aitkin. — 
London,  1799. 

thod. 
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thod,  has  -been  attributed  to  the  defective 
or  superabundant  etfusion  of  this'  matter. 
Thus,  say  the  advocates  of  this  opinion,  the 
fracture  of  the  clavicle  is  always  attended 
with  more  or  less  deformity,  because  the  particu- 
lar position  of  that  bone  does  not  ^dmit  the  ap- 
plication of  a  bandage,  which,  as  in  other,  cases, 
might  prevent  a  redundant  effusion  of  the 
osseous  juice.  The  opinion  of  Duverney  was 
different:  bethought  that  the  irregular  form- 
ation of  the  callus  was  owing  not  to  any 
want  or  defect  of  bandage,  but  to  the  bone's 
being  stripped  of  its  periosteum,  and  wanting, 
therefore,  the  means  of  giving  to  the  callus 
its  just  conformation.  But  at,  present  it  is 
known  beyond  all  doubt,  that  this  irregularity 
of  form  is  to  be  ascribed  to  the  ill  setting  of 
the  fracture. 

When  the  phenomena  of  the  production  of 
callus  were  observed  with  more  care,  a  more 
natural  explanation  of  this  operation  was  at- 
tempted. 

Diihamel  attributed' it  to  the  periosteum,  which 
he  considered  also  as  the  organ  of  ossification. 
When  a  bone  is  fractured  (says  that  great  na- 
turalist), the  periosteum  of  the  two  fragments 

unites 
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unites  first ;  afterwards  this  membrane  swclls,and 
forms  a  kind  of  hoop  around  the  fracture.  The 
periosteum  thus  tumefied,  imbibes  the  humours, 
softens,  and  becomes  a  kind  of  gelly,  which  passes 
quickly  to  the  state  of  cartilage.  Vessels  are 
formed  in  this  cartilaginous  substance  ;  and  nu- 
clei of  bone  originate  in  several  points,  and  gra- 
dually unite ;  and  when  the  part  of  the  perios- 
teum adjoining  the  fracture  is  thus  united,  it  has 
the  appearance  of  a  ring,  which  comprehends 
each  of  the  fragments,  and  keeps  them  unit- 
ed. It  was  immediately  objected  to  Duhamel, 
that  in  splitting  a  bone  lengthwise,  both  frag- 
ments were  found  united,  and  not  in  simple 
contact,  like  two  pieces  of  wood  held  together 
by  a  ring,  agreeably  to  his  theory.  In  order  to 
answer  this  objection,  he  supposes  that  the  pe- 
riosteum  extends  itself  from  the  circumference  to 
the  centre  of  the  bone,  and  that  this  elongated 
part  of  it  underwent  a  process  similar  to  that 
of  the  parts  contiguous  to  the  fracture,  and  thus 
identified  the  two  pieces. 

The  intimate  adhesion  of  the  periosteum  to 
the  bone,  and  its  inextensibility,  caused  some 
doubts  on  this  elongation  ;  besides,  did  it  really 
take  place,  the  medullary  canal  would  in  conse- 
quence be  obstructed.    This  theory  has^  for 

these 
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these  reasons,  been  almost  universally  aban- 
doned, and  has  at  present  but  few  parlizans. 

When  there  happens  a  solution  of  continuity 
of  the  soft  parts  of  out  bodies,  if  the  lips  of 
the  wound  he  not  brought  into  immediate  con- 
tact, the  veseels  become  turgid,  the  vascular  tissne 
extends  forwards,  and  gives  rise  to  tiiose  smalt 
red  conical  tumotirsicnown  by  the  name  of  gra- 
nulations.   This  augmentation  in  the  calibre  of 
the  vessels,  and  a  certain  degree  of  inflammation  , 
in  Ihe  granulations  which  arise  from  thfem,  are 
means  which  nature  employs  to  effect  the  re- 
linioin  of  divided  parts.    But  it  is  not  known, 
whether  or  not,  in  this  case,  the  fibres  of  one 
side  become  continuations  of  those  of  the  other  ; 
if  the  vessels  identify  in  like  manner  by  anasto- 
mosing ;  of'  if  an  humour  of  a  certain  nature 
be  effused  between  the  divided  parts,  which  it 
agglutinates  together.    The  only  thing  certainly 
known  on  this  subject  is,  that  the  cicatrix  is 
organized,  as  has  been  proved  by  incontestable 
experiments. 

There  is  a  strict  analogy  between  what  takes 
places  in  the  solution  of  continuity  of  soft  and 
osseous  parts.  The  irritation  caused  by  the  frac- 
ture produces  the  extension  and  lurgescence  of 

the 
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the  vessels  of  the  periosteum,  of  those  of  the  bone 
itself,  and  of  those  of  the  medullary  membrane; 
and  then  the  only  condition  necessary  to  con- 
solidation is  that  the  fractured  surfaces  be  placed 
in  just  contact.  But  this  operation  of  nature,  by 
which  an  organized  substanee  is  produced,  is 
slower  in  bones  than  in  soft  parts,  which  are 
furnished  with  numerous  vessels,  and  in  which 
the  vital  properties  are  not  impeded,  as  in 
the  bones,  by  the  deposition  of  a  saline  in- 
organized  matter.  In  examining  a  bone  having 
a  consolidated  fracture,  the  place  of  the  consoli- 
dation is  marked  merely  by  a  line ;  and  if  the 
bone  be  split,  the  medullary  canal  is  found  nar- 
rowed at  that  part,  and  in  some  cases  totally 
obstructed. 

The  production  of  granulations  on  the  mem- 
brane which  lines  the  bone,  accounts  for 
this  narrowing  or  obstruction  of  the  medullary 
canal,  one  or  other  of  which  takes  place, 
according  to  the  greater  or  less  activity  of  the 
vessels  of  that  part.  This  theory,  suggested  by 
the  striking  analogy  between  the  fleshy  and  os- 
seous parts,  supported  by  observation  of  the  phe- 
nomena of  the  generation  of  callus  in  ani- 
mals, has  this  further  advantage  over  all  the 
Others,  that  it  stands  uncontroverted  by  any  fact : 

on 
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on  the  contrary,  it  is  confirmed  by  all  the  facts 
hitherto  observed.  Thus  it  offers  a  very  natural 
and  eaSy  explanation  of  the  difference  of  time 
required  for  the  formation  of  callus  in  youth 
and  old  age,  by  the  different  proportions  of  tlie 
phosphate  of  lime  which  the  bones  contain  at 
these  periods. 

.The  generation  of  callus  is  then  an  ope- 
ration perfectly  analogous  to  the  cicatrization  of 
wounded  soft  parts :  its  being  more  tardy  is 
owing  to  the  difference  in  the  activity  of  the  vital 
principle  in  these,  and  in  bony  parts.  During 
a  few  days  immediately  subsequent  to  a  fracture, 
the  inflammation  exists  only  in  the  neighbouring 
soft  parts,  and  the  bone  seems  perfectly  inert 
but  its  texture  is  soon  after  perceived  to  soften 
in  that  part,  and  the  fractured  surfaces  become 
covered   with    granulations  produced   by  the 
enlargement  of  the  blood-vessels.    This  growth 
takes  place  without  any  secretion  of  pus,  and  the 
consolidation  is  effected  by  a  process  as  little  un- 
derstood as  that  of  cicatrization.     Instead  of 
pus,  the  enlarged  vessels  secrete  and  deposit  a 
calcareous  phosphate,   which  gives  a  solidity 
equal  to  that  of  the  rest  of  the  bone. 
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But  leaving  to  pliyslologists  the  task  of  ex- 
plaining tlie  formation  of  callus,  let  us  con- 
sider what  more  particularly  interests  us,  that 
is,  the  means  of  accelerating,  retarding,  or 
totally  preventing  it.  These  means  or  causes 
are  either  general  or  local :  we  shall  proceed  to 
consider  both  the  one  and  the  other  in  detail., 

The  call  us  is  formed,  i^^eteris  paribus^  with 
more  promptitude  and  facility  in  infancy  and 
youth  than  in  the  adult  or  in  old  age.  The 
younger  the  individual,  the  greater  the  propor- 
tion of  the  gelatinous  to  the  calcareous  part  of 
the  bones,  and  the  more  rapid  on  that  account  is 
the  organization. 

When  the  individual  is  extremely  old,  the  vital 
principle  becomes  extinct,  as  it  were,  by  the 
accumulation  of  calcareous  .phosphate,  the  en- 
largement of  the  vessels  cannot  take  place,  and 
consequently  the  consolidation,  particularly  if 
to  old  age  be  joined  a  vitiated  state  of  the  fluids, 
such  as  the  scurvy,  cancer,  &c.  cannot  be 
eifected :  these  diseases  alone  suffice  in  many 
cases  to  produce  the  same  effect.  A  strong 
robust  man  of  the  sanguine  temperament,  re- 
covers much  more  rapidly  from  a  fracture  than 

a  weak 
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a  weak  person,  or  one  affected  with  a  cachexy. 
The  difference  of  sex  causes  no  difference  in 
the  generation  of  callus.  At  the  period,  how- 
ever, of  the  cessation  of  the  menses  in  our  cH- 
mate,  that  is,  from  the  forty -fifth  to  the  fiftieth 
year,  its  generation  is  slower,  and  the  cure  of 
fractures  of  women  of  that  age  is  subject  to  the 
same  irregularities  as  their  other  diseases. 

The  state  of  pregnancy  does  not  perceptibly 
retard  the  generation  of  callus,  though  Fahrice 
de  HiJden  wishes  to  form  a  conclusion  to  the 
contrary  from  the  observation  of  a  few  facts. 

.  However  favourable  the  general  disposition  may 
be  to  the  quick  consolidation  of  a  fracture,  dif- 
ferent local  circumstances  may  retard  it.    If  one 
of  the  fractured  portions  does  not  receive  a  suf- 
ficient quantity  of  blood  to  nourish  it,  and  to 
maintain  in  it  the  necessary  vital  force,  the  vessels 
will  not  be  enlarged,  nor,  of  consequence,  the 
fracture  consolidated.     An  instance  of  this  is 
seen  in  fractures  of  the  neck  of  the  femur,  in 
which  the  head  of  that  bone  is  completely  se-  • 
paratcd  from  its  body,  and  the  ligament  which 
performed  the  functions  of  periosteum,  and  which 
envelopped  the  neck,  is  torn  ;  so  that  the  only  ves- 
sels that  enter  the  part  of  the  bone  thus  detached, 

F  2  are 


68  ON  THE  FORMATION   OF  CALLUS. 


arc  those  that  pass  to  it  by  the  rcnand  ligament ; 
which  cannot  in  old  age,  when  these  vessels  are 
nearly  obliterated,  furnish  a  sufficient  quantity 
of  blood  for  the  generation  of  callus.  It  is  ne- 
cessary, then,  that  both  fractured  portions  be 
endued  with  a  certain  vital  energy,  without  which 
It  would  be  as  useless  to  attempt  their  union,  gs 
that  of  a  gun-shot  wound  before  the  parts  dis- 
organized by  the  violent  contusion,  be  sepa- 
rated from  the  sound  parts  by  suppuration. 

Another  local  condition  favourable  to  the  form- 
ation of  callus  is,  that  the  surfaces  of  the  frac- 
tured portions  be  brought  precisely  into  contact. 
Let  us  suppose,  for  example,  a  transverse  fracture 
of  the  femur,  and  that  the  fragments,  after  sliding 
one  upon  the  other,  have  fallen  into  the  derange- 
ment in  the  length  of  the  bone,  the  fractured 
portions  cannot,  in  this  case,  touch  one  another 
without  the  periosteum  intervening.  Inflamma- 
tion will  be  extremely  slow  ;  and  even  at  the  end 
of  two  months  the  progress  in  the  formation  of 
callus  will  be  scarcely  perceptible.  .  To  effect, 
in  this  case,  a  complete  cure,  even  with  a  short- 
ening of  the  member,  will  be  extremely  difficult. 
It  is  therefore  absolutely  necessary  to  maintain 
the  fractured  portions  in  the  position  in  which 
they  have  been  set,  as  already  prescribed. 

The 
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The  perfect  immobility  of  the  fractured  portions 
is  not  less  essential  to  their  union,  than  their 
jDroper  contact  and  vitality.  If  the  fragments  were 
moved  every  day,  no  progress  towards  a  union 
could  be  made  ;  or  were  there  fleshy  ganulations 
already  formed,  they  would  be  quickly  obli- 
terated by  the  friction,  and  the  surfaces  would 
become  smooth  and  polished.    The  periosteum 
and  cellular  texture,  distended  and  thickened, 
would  form  a  kind  of  orbicular  liffament  round 
the  ends  of  the  fractured  portions,  and  an  un- 
natural  articulation  v/ould  be  formed,  which 
would  render  the  member  absolutely  useless. 

When  the  usual  period  of  consolidation  is 
past,  the  apparatus  ought  to  be  taken  off,  and 
the  limb  examined,  to  see  if  the  fractured  por- 
tions have  continued  in  the  situation  in  which 
they  were  placed,  and  if  the  whole  limb  con- 
stitute but  one  piece.    The  time  necessary  for 
reunion  depends  on  several   circumstances,  of 
which  the  principal  are,  the  age  of  the  patient, 
and  the  kind  of  bone  fractured.    In  general, 
fractures  of  the  bones  of  the  superior  extremities 
are  consolidated  in  a  shorter  time  than  those  of 
the  inferior.     Thus  we 'frequently  sec  a  frac- 
ture of  the  clavicle  in  adults  consolidated  in 
thirty  days,  and  that  of  the  radius  and  cubitus 
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in  nearly  the  same  interval ;  that  of  the  humerus 
in  from  about  thirty-five  to  forty  days  ;  whereas 
those  of  the  leg  and  thigh  require  generally  from 
forty  to  fifty  days.  A  vulgar  prejudice  exists  on 
this  subject  among  the  lower  order  of  persons, 
who  are  those  usually  brought  into  hospitals: 
they  think  that  every  fracture  ought  to  be  con- 
solidated in  forty  days  exactly.  But  it  is  im- 
possible to  predict  what  time  may  be  necessary 
for  this  purpose.  In  an  infant,  consolidation  will 
take  place  six  or  eight  days  sooner  than  in  an 
adult ;  and  in  an  old  man  eight  or  ten  days  later. 

If,  on  raising  the  apparatus,  the  limb  be 
swelled,  or  a  tumour  be  observed  in  the  situa- 
tion of  the  fracture,  in  consequence  of  the  ends 
of  the  fractured  portions  having  passed  one 
another;  and  if,  at  the  same  time,  the  member, 
more  or  less  shortened,  be  moveable  in  that  part, 
it  will  be  evident  that  the  fracture  is  not  conso- 
lidated, and  that  the  apparatus  has  not  had 
its  due  effect,  whether  from  being  badly  applied, 
or  not  sufficiently  examined  from  time  to  time. 

If,  instead  of  this  swelling,  the  pieces  be 
found  moveable  one  on  the  other,  and  sepa- 
rated by  a  small  interval,  and  the  member 
has  not  diminished  in  length,  the  want  of  con- 
solidation 
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solidation  proceeds,  in  this  case,  either  from 
the  patient's  advanced  age,  a  vicious  state  of 
the  fluids  and  solids,  or  from  some  imprudent 
motions  of  the  limb  during  the  treatment.  In 
this  latter  case,  if  the  fracture  has"  already  been 
of  some  months  standing,  the  contiguous  extre- 
mities of  the  fragments  are  worn  intd  a  rounded 
form  by  the  friction,  and  surrounded  by  a  species 
of  ligament  formed  of  condensed  cellular  mem- 
brane, so  that  an  unnatural  articulation  is  formed 
at  this  place. 

Finally,  it  is  possible,  that,  on  taking  off  the 
apparatus,  the  fracture  may  be  found  not  to  have 
consolidated,  but  with  a  shortening  and  deformity 
of  the  limb.  In  this  case  it  will  be  requisite  to 
adopt  the  following  proceedings. 

If  the  ends  of  the  fractured  portions  pass  one 
another,  or  if  the  fractured  surfaces  are  partially  in 
contact,  or  totally  separated, 'it  will  be  necessary  to 
reset  the  fracture,  and  to  employ  continued  ex- 
tension, if  the  ordinary  means  be  iiisufficient  for 
maintaining  the  fragments  in  their  just  relative  si- 
tuation. Thedurationof  this  second  treatment  isat 
least  as  long  as  that  of  the  first  j  for  if  the  natural 
period  of  consolidation  be  once  past,  the  fractured 
surfaces  are  no  longei:  equally  disposed  to  unite. 

M  If 
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If  the  fractured  portions  continue  very  move- 
able one  on  the  other,  notwithstanding  the 
just  position  has  been  preserved,  and  if  the 
cause  of  this  be  the  advanced  age  of  the  patient, 
the  same  apparatus  should  be  reapplied,  and 
the  vigour  of  the  patient  increased  by  the  well- 
directed  use  of  wine  and  nourishing  diet.  By 
persevcrjing  in  these  means  a  cure  is  at  length 
effected  in  the  space  of  five  or  six  months.  But 
if  some  constitutional  disease,  such  as  cancer, 
scurvy,  &c.  be  suspected  of  being  the  cause  of 
non-consolidation,  these  diseases  must  be  com- 
batted  by  appropriate  remedies,  the  mechanical 
means  persevered  in,  and  every  kind  of  motion 
of  the  limb  abstained  from. 

But  whether  the  fractured  portions  have  passed 
one  another,  or  whether  an  articulation  has  been 
formed  between  the  fractured  surfaces,  if  the 
fracture  has  been  already  of  several  months 
duration,  the  action  of  the  fractured  surfaces 
ought  to  be  revived  by  rubbing  them  forcibly 
one  against  the  other,  in  order  to  excite 
the  degree  of  inflammation  necessary  for  the 
t^cneration  of  callus.  The  fractured  ends  of 
the  bones  having  by  these  means  acquired  a 
disposition  favourable  to  their  agglutination,  the 
apparatus  should  be  reapplied,  the  extension 

continued, 
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continued,  if  necessary,  and  the  treatment  pro- 
longed until  the  cure  be  complete. 

If,  notwithstanding  these  means,  the  pieces 
do  not  unite,  there  remains  another  and  last 
resource,  the  cutting  off  of  their  extremities. 
This  operation  is  painful,  terrifying,  and  of  du- 
bious event ;  its  success  has,  however,  been  fre- 
quent enough  to  warrant  the  trial.  It  would 
be  impracticable  in  fractures  of  the  leg  and 
fore-arm,  on  account  of  the  difficulty  of  sepa- 
rating from  the  integuments  the  two  bones  qf 
which  each  of  these  parts  is  formed,  and  on  ac- 
count of  the  numerous  nerves  and  arteries  which 
would  be  in  danger  of  being  wounded  by  the 
large  incisions  necessary  for  this  operation.  It 
is  therefore  praticab]e  only  in  the.  femur  and 
humerus,  especially  the  latter. 

This  operation  is  performed  by  making  a 
longitudinal  incision  over  the  fracture,  on  that 
side  of  the  limb  where  the  bone  is  most  promi- 
nent and  least  covered:  the  nerves  and  vessels 
are  to  be  avoided  with  the  utmost  care ;  each  end' 
of  the  fractured  portions  is  nicely  laid  bare,  and 
made  to  project  beyond  the  soft  parts,  which 
may  be  protected  by  compresses,  or  by  a  thin 
plate  of  lead  or  pasteboard,  from  the  action  of  the 

saw 
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saw  with  which  a  sufficient  quantity  of  each  frag- 
ment is  to  be  taken  off.    This  part  of  the  ope- 
ration being  perfoimed,  the  extremities  of  the 
fractured  portions  are  restored  to  the  position 
which  they  ought  to  have,  and  the  wound  dress- 
ed with  soft  lint;    in  short,  the  subsequent 
treatment  is  the  same  as  that  ahcady  prescribed 
in  the  case   of  compound  fracture  ;   that  is, 
ScuUct's  bandage  is  to  be  apphed  moderately 
tight,  as  well  as  the  splints  and  other  parts  of 
the  apparatus;  for  beyond  all  doubt  a  violent 
inflammation  and  copious  suppuration  will  suc- 
ceed. An  abundant  formation  of  purulent  matter 
is  disadvantageous,  on  account  of  the  pus  stag- 
nating in  the  bottom  of  the  wound,  lubricating 
the  fractured  surfaces,  and  preventing  their  ag- 
glutination. 

Citizen  Boyer  has  performed  this  operation 
but  once  ;  and  although  he  was  not  successful,  I 
think  it  my  duty  to  mention  the  case. 

A  man,  aged  thirty-six,  had  his  right  arm  frac- 
tured, and  nothing  was  done  to  adjust  the  fractured 
bone.  The  solution  of  continuity  took  place 
above  the  middle  part  of  the  humerus:  this  arm 
had  been  for  so  long  a  time  useless  to  the  pa- 
tient, that  he  was  determined  to  undergo  anj? 

trial 
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-trial  for  etrc  ting  a  cure,  hut  would  not  listen  to 
any  proposal  of  ainputalion.  This,  operation 
was  then  resolved  on  :  an  incision  was  made 
over  the  fracture  on  the  ej^lernal  side  of  the 
arm,  a  little  above  the  place  where  the  radial 
nerve  winds  on  the  humerus,  for  the  purpose 
of  saving  this  nerve,  and  thus  preserving  from 
paralysis  the  posterior  muscles  pf  the  fore-arm : 
this  incision  being  made,  he  exposed  the  end 
of  the  inferior  fragment,  and  caused  it  to 
project  by  raising  the  elbow  and  pushing  it 
inward. 

The  soft  parts  were  protected  by  means  of 
a  plate  of  wood,  and  the  conical  or  rounded 
part  of -  the  ends  of  the  bone  was  then  sawed 
off.  The  part  of  the  operation  for  the  superior 
portions  was  more  difficult ;  for  the  conical 
part  was  longer  and  the  point  sharper:  one  of 
the  collateral  arteries  was  opened,  on  which  a 
ligature  was  applied.  The  end  being  sawed  off, 
as  in  the  former  case,  and  with  the  same  pre' 
cautions,  and  both  fractured  portions  bein^ 
restored  to  their  natural  direction,  it  was  found 
that  they  were  separated  one  from  the  other  by 
an  mterval  of  two  inches  and  an  half.  In  order 
to  bring  them  into  contact,  the  elbow  was  raised 
by  means  of  two  casts  of  a  bandage,  drawn 

from 
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from  the  fore-arm  bent  to  the  shoulder  of  the 
opposite  side.    For  the  two  first  days  imme- 
diately after  the  operation,    no  bad  symptom 
look  place.     Ths  inflannmatory  swelling  and 
tension,  as  well  as  the  fever,  were  such  as  might 
be  expected  from  the  extent  of  the  wound.  But 
on  the  third  day  the  fever  became  more  violent ; 
a  redness,  and  quickly  after  an  erysipelas,  ap- 
peared on  the  arm  of  the  opposite  side ;  the  in- 
flammation extended  to  the  shoulder,  and  after- 
wards to  the  fractilred  arm.    The  tension  was 
extreme  :  instead  of  pus  there  flowed  from  the 
wound  a  bloody  sanies  ;  gangrene  came  on,  and 
the  patient  died  on  the  sixth  day. 

The  cure  obtained  by  this  operation  is  neces- 
sarily attended  with  a  shortening  of  the  member; 
but  this  inconvenience  is  but  sHght  with  respect 
to  the  arm  :  in  the  thigh  it  is  evident  that  more 
or  less  lameness  is  necessarily  the  consequence 
of  it. 

It  cannot  be  denied  but  that  this  operation 
is  one  ,of  the  most  difficult  in  surgery ;  but 
it  ought  not  to  bq  renounced  for  that  reason, 
when  any  hope  may  be  had  of  recovering  by  it 
the  use  of  a  disabled  member,  and  when  the 
patient  wishes  at  all  risks  to  make  the  experi- 

c  ment. 
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ment.    But  should  the  patient  prefer  amputa- 
tion to  this  cruel  and  uncertain  chance,  that 
operation  ought  to  be  recurred  to,  when  all  the 
'Other  resources  of  our  art  have  been  tried  in  vain. 

The  progress  of  the  callus  to  perfect  consoli- 
dation is,  analogously  to  that  of  the  osseous 
system  in  general,  slow  and  gradual.  The 
patient  is  not,  therefore,  to  be  allowed  the  free 
use  of  a  fractured  limb  immediately  after  the 
reunion  of  the  fracture.  In  fractures  of  the 
inferior  extremities,  crutches  ought  to  be  used 
for  some  time,  and  the  limb  which  had  been 
fractured  charged  with  its  share  of  the  weight 
of  the  body,  but  by  little  and  little.  From  not 
paying  sufficient  attention  to  this  circumstance, 
the  callus  has  been  sometimes  so  much  pressed, 
as  that  the  limb  was  shortened,  and  consequently 
lameness  induced.  Besides,  the.  slightest  false 
step  might  cause  a  relapse  of  the  fracture ; 
for,  notwithstanding  what  certain  authors  have 
said  to  the  contrary,  the  consolidated  part 
of  a  fractured  bone  is  never  stronger  than  the 
other  parts,  nor  even  equally  strong,  until  after 
a  considerable  lapse  of  time. 

To  procure  the  reunion  of  the  fragments  with- 
out any  shortening  of  the  limb,  is  not  the  sole 

object 
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object  to  be  attended  to  in  the  treatment  of  a 
fracture.  During  the  time  that  the  member  is 
necessarily  motionless,  the  muscles  lose  the 
ha^it  of  motion,  and  grow  rigid,  and  a  laise  an- 
chylosis frequently  follows.  This  consequence 
is  particularly  to  be  apprehended  in  fractures 
which  take  place  near  the  articulatioiis  la-  has 
been  already  mentioned),  in  those,  for  instance, 
of  the  patella,  of  the  inferior  evitremity  of  the 
femur,  of  the  olecranon,  or  of  the  condyles  of  the 
humerus.  It  most  frequently  takes  place  in  the 
articulations  of  the  knee,  elbow,  and  insrcp. 
It  may  be  prevented  by  gently  movmg  thejimb 
firom  time  to  time,  as  soon  as  the  consolidation 
is  so  far  advanced  as  that  its  progress  cannot  be 
retarded  by  these  motions.  Finally,  a  false  an- 
chylosis may  be  removed  by  general  bathing,  by 
the  use  of  the  shower-bath,  by  resolvent  plas- 
ters, and  by  continued  and  gentle  etTorts,  as 
shall  be  more  fully  detailed  in  treating  of  that 
affection. 

As  fractures  of  the  skull  are  more  import- 
ant by  the  necessarily  attendant  affection  of  the 
brain  than  by  the  simple  consideration  of  the 
fracture,  we  think  it  niost  methodical  to  refer 
them  to  wounds  of  the  head.  The  same 
may  be  said  of  the  greater  part  of  the  fractures 
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of  the  bones  of  the  upper  jaw,  the  parts  of  which 
being  strongly  united  together,  and  to  the  bones 
of  the  skull,  render  them  susceptible  only  of 
comminutive  fracture,  when  the  fractured  part 
is  that  on  which  the  cause  has  immediately 
acted. 

Let  us  suppose  that  the  wheel  of  a  carriage 
rolls  over  a  person's  head  (of  which  the  ex- 
amples are  but  too  frequent),  and  that  the  zy- 
gomatic arch  is  thereby  fractured ;  in  such  a 
case,  the  surgeon's  duty  would  be  merely  to 
bleed  the  patient,  and  use  other  means  to  com- 
bat the  inflammatory  symptoms.  It  would  not 
be  prudent  to  make  an  incision  into  the  depres- 
sion of  the  temple,  in  order  to  raise  the  zygo- 
matic arch,  at  the  risk  of  opening  the  temporal 
superficial  artery,  and  of  causing  much  pain  by 
the  laceration  of  the  nerves,  except  in  the  case 
that  the  fractured  bone  crushed  into  the  crota- 
phytc  muscle,  should  excite  great  pain  and  other 
bad  consequences. 

If  in  a  fracture  of  the  superior  maxillary 
bones,  there  should  be  detached  from  the  body 
of  one  of  these  bones,  a  part  of  the  alveolar 
l^rocess  with  one  or  more  teeth,  as  in  the  third 
case  of  Ledran's  Surgical  Observations,  it  would 
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be  necessary  to  follow  the  example  of  this  sur- 
geon ;  viz:  to  fasten  silk  threads  to  the  teeth  of 
the  broken  portion,  which  adheres  still  by  the 
gnm,   and  by  the  internal  membrane  of  the 
mouth  ;  and  then  to  attach  these  threads  to  the 
teeth  of  the  adjacent  sound  part,  the  fragment 
being  first  placed  in  its  natural  situation.  Den- 
tists frequently  employ  this  mean  for  the  pur- 
pose of-  fastening  artificial  teeth  ;  and  its  use  has 
been  advised  in  cases  of  fracture  of  the  lower 
jaw.    We  shall  give  the  details  of  the  fractures 
of  this  last-mentioned  bone^  after  having  first ^ 
treated  of  those  of  the  bones  of  the  nose  ;  these 
being  in  this  respect  the  only  bones  of  the  face 
which  merit  particular  consideration. 
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CHAPTER  ir. 

©F  THE   FRACTURES    OP    THE  BONES  OJ"  THE 

NOSE. 

These  symmetrical  bones,  with  the  ascending 
processes  of  the  maxillary  bones  by  which  they 
are  supported,  form  a  kind  of  arch.  As  they 
project  in  the  middle  of  the  face,  and  are  but 
slightly  covered  by  soft  parts,  they  are  much  ex- 
posed to  different  kinds  of  fracture  from  different 
causes. 

In  all  these  cases  the  cause  of  the  fracture  is 
always  applied  to  that  part  immediately  where 
the  solution  of  continuity  takes  place,  and  the 
fracture  may  be  oblique,  longitudinal,  or  trans- 
verse, without  derangement  of  the  fragments; 
but  it  more  frequently  happens  that  the  bones  are 
splintered  and  crushed  into  the  cavity  of  the 
nostril ;  that  the  nose  loses  its  natural  form,  and 
that  the  neighbouring  soft  parts  are  much  bruised 
by  being  crushed  between  the  bones  and  the 
cause  of  the  fracture,  whether  a  body  against 
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which  the  nose  has  b^en  forcibly  struck,  or  one 
which  may  have  been  strongly  impelled  against  it. 

If  the  soft  parts  have  suffered  no  solution  of 
continuity,  and  if  the  fragments  have  not  been 
displaced,  the  fracture  may  not  be  discovered, 
because  the  form  of  the  nose  does  not  change. 
An  oversight  in  this   case  is  not  dangerous, 
as  the  use  of  emollients  and  resolvents  is  all  that 
is  required.    If  the  fracture  be  cbmminutive,  not 
only  the  inflammatory  symptoms  ought  to  be 
combatted  by  blood-letting  and  other  antiphlo- 
gistic means,  but  further,  the  fragments  ought 
to  be  replaced,  as  they  strain  and  irritate  the 
soft  parts,  already  contused,  by  their  unnatural 
situation.    For  that  purpose  the  operatot  takes 
a  grooved  sound,  a  female  catheter,  a  ring- 
handled  forceps,  or  any  such  instrument,  intro- 
duces it  into  the  nostrils,  and  by  using  it  as  a 
lever,  pushes  the  fragments  outward ;   at  the 
same  time  with  the   index  of  the  left  hand 
applied  to  the  ridge  of  the  nose,  he  prevents 
them  from  being  pushed  out  too  far,  and  from 
lacerating  the  integuments.  Sometimes  the  bones 
continue  in  the  situation  in  which  they  have  been 
thus  placed  ;  but  it  may  happen,  that,  from  being 
much  fractured,  and  badly  supported  by  the  soft 
parts,  they  fall  again  inwards ;  in  which  case  a 

4  canula 
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canula  of  elastic  gum  should  be  directed  along 
the  inferior  surface  of  each  nostril,  which  ought 
then  to  be  stuffed  with  lint,  and  gently  thrust  in, 
lest  the  pituitary  membrane  should  be  hurt. 

In  cases  of  comminutive  fracture,  with  dejprfes*' 
slon  of  the  splinters,  it  would  be  imprudent  to 
wait  the  disappearance  of  the  inflammatory  symp- 
toms, before  making  an  attempt  to  raise  and  adjust 
the  fragments ;  because,  during  the  interval,  the 
portions  of  bone  might  reunite  in  an  unnatu- 
ral situation,  and  produce  deformity  of  the  nose.  ' 

Fracture  of  the  nasal  boiies  is  sometimes 
attended  with  very  dangerous  symptoms,  whether 
produced  by  a  violent  commotion  given  to  the 
head  by  the  cause  of  the  fracture,  or  by  a  co-' 
existing  fracture  of  the  bones  of  the  skull ;  or, 
as  some  authors  think,  by  the  concussion  com- 
municated to  the  perpendicular  part  of  the  ethi 
moidal  bone,  and  thence  to  its  cribriform  part, 
which  would,  in  that  case,  be  fractured,  on  ac- 
count of  its  great  tenuity.  The  laceration  of 
the  dura  mater  and  its  vessels,  caused  by  the 
fracture  of  the  cribriform  lamella  of  the  ethmoi- 
dal bone,  would  produce  effusion,  and  thus 
give  rise  to  all  the  symptoms.  It  is  certain  that 
•ases  have  occurred  where  blows  on  the  root  of 
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the  nose  have  produced  cotnaj  convulsions,  and 
death  ;  particularly  when  the  nasal  bones  were 
not  fractured.  How  such  an  injury  may  take  ' 
place  may  be  easily  conceived  by  the  considera- 
tion of  the  effect  of  contre-coup,  commotion,  and 
other  consequences  which  may  ensue,  if  a  great 
part  of  the  percussive  force.be  not  consumed  in 
producing  the  fracture. 

This  .etiology  is,  however,  applicable  but  to 
persons  advanced  in  age,  because  in  youth  the 
perpendicular  part  of  the  ethmoidal  bone  arti- 
culates with  only  a  very  small  part  of  the  nasal 
bones ;  the  rest  of  these  bones  being  then  sup- 
ported by  the  cartilage  which  separates  the 
nostrils,  and  with  which  that  part  of  the  eth- 
moidal bone  is  connected.  At  this  last-mentioned 
period^  the  nasal  processes  of  the  os  frontis  are 
their  principal  support,  and  ought  therefore  to 
receive  the  principal  part  of  the  concussion. 


CHAPTER 
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CHAPTER  III. 

OF  THE  FRACTURES  OP  THE  LOWER  JAW, 

The  great  mobility  of  this  bone  is  the  reason 
of  its  being  seldom  fractured.  A  violent  blow 
may  however  fracture  it,  and  wound  at  the 
same  time,  more  or  less,  the  neighbouring  soft 
parts.  It  may  also  be  fractured  by  the  passage 
of  tho  wheel  of  a  carriage  across  it.  An  impelled 
force  which  fractures  this  bone  tends  first  to 
increase  the  elliptic  curve  which  is  its  natural 
form,  and  that  in  proportion  as  it  acts  nearer 
to,  or  farther  from  the  angle  of  that  bone ;  so 
that  if  a  succession  can  be  admitted  in  the  rup- 
ture of  the  fibres,  the  rupture  ought  to  com- 
mence in  those  which  are  external.  When,  on 
the  contrary,  the  solution  of  continuity  is  the 
effect  of  a  force  immediately  and  directly  applied 
on  the  part  that  breaks,  there  is  no  tendency  to 
increase  the  natural  curve,  but  that  part  is  pushed 
inyvard,  and  the  solution  of  continuity  com- 
mences on  the  inside. 

G  3  These 
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These  fractures  vary,  first,  as  to  the  part  of 
the  bone  fractured.  That  sometimes  takes  place 
near  the  chui,  but  seldom  so  as  to  produce  the 
division  of  the  symphysis  of  that  part,  though  it 
be  not  impossible.  At  other  times  the  fracture 
takes  place  more  or  less  near  the  angle  of  the 
bone.  Two  fractures  may  occur  in  it  at  the 
same  time,  by  which  it  would  be  divided  into 
three  pieces,  of  which,  that  corresponding  to 
the  chin  is  extremely  difficult  to  manage ;  be- 
cause many  of  the  muscles' which  draw  the  lower 
jaw  downwards,  are  attached  to  that  part. 

The  lower  jaw  is  subject  to  be  fractured,  not 
only  near  the  symphysis,  but  also  near  the  pro- 
cesses which  terminate  its  branches ;  that  is,  near 
the  condyles  and  the  coronoid  processes.  Of 
these  two  parts,  the  condyle  is  that  which  is 
the  more  frequently  fractured,  it  being  covered 
merely  by  the  parotid  gland  ;  the  coronoid  pro- 
cess being,  on  the  contrary,  protected  by  the 
'temporal  muscle,  by  the  masseter,  and  by  the 
zygomatic  process. 

The  fractures  of  the  lower  jaw  may  vary  in- 
finitely in  their  directions;  be  perpendicular 
to  its  basis,  oblique,  or  longitudinal:  of  this 
latter,  examples  have  been  seen,  in  which  a 

portion 
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portion  of  the  alveolar  part,  with  the  teeth  im- 
planted in  it,  was  detached  from  the  rest  of 
the  bone. 

These  fractures  are  seldom  simple,  particu- 
larly if  the  fracturing  cause  has  been  directly 
applied.  The  soft  parts  are  always  more  or  less 
contused  or  wounded.  J.  L.  Petit  mentions  an 
instance  of  the  complete  denudation  of  the 
coronoid  process,  in  a  case  of  fracture  by  a  kick 
from  a  horse. 

In  order  to  form  a  clear  idea  of  the  different 
ways  in  which  the  fractured  portions  of  the 
lower  jaw  may  be  deranged,  it  is  necessary  to 
take  a  brief  view  of  the  muscles  by  which  that 
bone  is  moved.  The  temporal  muscle  having 
its  convergent  fibres  collected  into  one  parcel, 
descends  from  the  temporal  to  the  zygomatic 
fossa,  and  embraces  with  its  inferior  angle  the 
coronoid  process  of  the  lower  jaw,  of  which  it  is 
the  principal  elevator.  The  masseter  descends 
from  the  zygomatic  arch  to  the  external  side  of 
the  branch  of  the  lower  jaw.  The  pterygoideus 
internus  descends  obliquely  backward  to  the  in- 
ternal side  of  the  same  angle:  this  muscle 
serves  not  only  to  raise  the  lower  jaw,  but  also 
to  move  it  a  little  forward.    This  last  motion  is, 

G  4  howeyerj 
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however,  especially  performed  by  the  pterygoid 
deus  externus,  which,  passing  obliquely  out- 
ward and  backward,  embraces  the  neck,  OL 
narrowed  part  which  supports  the  condyle. 

The  muscles  which  draw  down  the  lower  jaw, 
are  attached  to  the  body  of  that  bone,  and  espe- 
cially to  the  process  at  the  chin.  The  greater 
part  of  these  muscles  come  from  the  os  hyoides. 
Those  attached  to  it  are  the  platysma  myoides, 
the  digastrici,  the  mylo-hyoidei,  the  genio-hy- 
ojdei,  and  the  genio-glossi. 

Let  us  see  in  the  next  place,  how  these  dif- 
ferent muscles  contribute  to  produce  the  de- 
rangement of  the  fractured  portions.  If  the 
fracture  be  near  the  symphysis,  on  which  is  the 
proces.sus  innominatus,  that  side  to  which  this 
process  belongs,  is  drawn  downward  and  back- 
ward by  the  submaxillary  muscles,  and  even  by 
those  which  extend  from  the  clavicle  and  sterr- 
num,  to  the  os  hyoides,  while  the  other  frag- 
ment  is  supported  by  the  levator  muscles ;  if  the 
fracture  be  more  backward  toward  the  branches, 
the  derangement  takes  place  in  the  same  man- 
ner, but  with  a  little  more  difficulty.  In  the 
double  fractures,  the  middle  portion  is  per- 
petually drawn  downward  and  backward  by  the 

muscles 
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muscles  which  are  attached  to  the  process  at 
the  chin,  whilst  the  two  lateral  are  supported 
by  the  levator-muscles. 

If  the  branch  be  the  part  fractured,  any  con- 
siderable degree  of  derangement  is  prevented 
by  the  masseter  which  is  attached  to  each  of  the 
fractured  portions.  If  the  neck  of  the  condyle 
be  the  part  fractured,  the  condyle  will  be  drawn 
forward  by  the  action  of  the  pterygoideus  ex- 
ternus. 

All  these  different  derangements,  except  the 
last,  take  place  in  the  same  line  as  that  which 
passes  from'  the  teeth  to  the  basis  of  the  bone. 
The  -  fractured  portions  are  never  deranged  so  as 
that  one  passes  on  the  other,  or  in  the  direction 
of  their  length ;  for  the  action  of  none  of  the 
■tauscles  of  the  lower  jaw  is  parallel  to  the  axis 
of  that  bone  :  besides,  its  extremities  are  retained 
in  the  glenoidal  cavities  of  the  temporal  bones. 

When  a  blow  is  received  on  the  lower  jaw, 
or  the  bone  is  injured  hy  a  fall  on  that  part, 
or  by  the  pressure  of  some  heavy  body,  and 
at  the  same  time  an  acute,  pain  is  felt  in  the 
part ;  and  when,  with  these  circumstances,  an 
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inequality  is  found  at  the  basis  of  that  bone  by 
moving  the  fingers  along  it ;  when  some  of  the 
teeth,  corresponding  to  that  inequality,  are 
found  to  have  lost  their  level,  one  being  lower 
than  the  other ;  and  when,  besides,  by  seizing 
these  apparently  deranged  parts,  one  in  each 
hand,  and  impelling  them  in  opposite  directions, 
a  mobility  and  crepitation  are  perceived,  there 
can  be  no  doubt  as  to  the  existence  of  a  fracture ; 
although  there  be  no  denudation  of  the  bone  by 
wound,  nor  any  laceration  of  the  gums  ;  circum- 
stances, however,  which  would  render  the  frac- 
ture still  more  evident. 

The  fractures  of  the  branches  and  con- 
dyles are  not  so  easily  distinguished  as  those 
of  the  body  of  the  bone.  Yet  the  acute  pain 
which  the  patient  feels  in  the  region  of  the 
car,  especially  wlicn  he  moves  the  jaw,  the 
crepitation  produced  by  these  motions,  or  by 
pressure  on  the  condyle,  are  sufficient  evidence 
of  its  existence  ;  if  an  inflammatory  swelling 
has  not  taken  place  before  the  surgeon  has  been 
called  in.  In  that  case,  the  diagnosis'cannot  be 
established,  until,  by  the  lapse  of  a  few  days, 
by  bleeding,  poultices,  and  regimen,  the  tumour 
has  been  dissipated. 

Fracture 
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Fracture  of  the  lower  jaw  is  in  general  not 
very  dangerous.  When  simple,  it  would  get 
well  spontaneously;  but  there  would  be,  it  is  true, 
some  deformity,  which  it  is  the  surgeon's  duty 
to  prevent. 

Compound  fractures  of  the  lower  jaw  are 
more  dangerous  ;  and  if  the  nerve  which  goes 
to  the  teeth,  be  torn,  which  rarely  happens,  be- 
cause the  greater  part  of  these  "fractures  take 
place  between  the  symphysis  and  the  foramen 
by  which  this  nerve  comes  out  from  the  con- 
duit through  which  it  runs  in  the  substance  of 
the.  bone,  the  square  and  triangular  muscles 
of  the  chin  are  paralysed.  The  skin  of  that 
part  and  the  internal  membrane  of  the  under 
lip  preserve  their  sensibility,  which  it  appears 
they  owe  to  vSome  threads  of  the  portio  dura 
of  the  seventh  pair ;  but  the  paralysis  of  these 
muscles  does  not  prove  of  itself  that  the  jaw- 
is  fractured. 

In  order  to  set  a  fracture  simple  or  double  of 
the  lower  jaw,  it  suffices  to  push  the  deranged 
part  upward,  and  a  little  forward,  and  after- 
ward?,  by  pressing  on  the  basis  of  the  bone,  to 
bring  it  exactly  on  a  level  with  the  portion 
which  has  preserved  its  natural  position  ;  which 

may 
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may  be  done  by  bringing  all  tbe  teeth  of  the 
lower  jaw  into  close  contact  with  those  of  the 
upper.  But  the  facility  of  setting  this  fracture 
is  more  than  counterbalanced  by  the  difficulty 
of  maintaining  it  set.  Different  means  of  ac- 
complishing this  purpose  have  been  proposed ; 
but  those  alone  act  efficaciously  which  keep  both 
jaws  together,  by  supporting  the  lower  jaw, 
and  keeping  it  applied  to  the  superior  or  upper 
jaw. 

All  other  means  would  be  useless,  if  the  jaw 
were  not  kept  perfectly  motionless.  And  this 
immobility  is  extremely  difficult  to  be  obtained, 
on  account  of  the  motions  induced  by  masti- 
cation, deglutition,  and  speech  ;  but  which  ought 
to  be  suspended  for  a  time.  For  the  two  or 
three  first  days  the  patient  should  be  restrained 
to  a  v«ry  small  quantity  of  food,  and  nourished 
afterwards  with  broths,  which  may  be  given  by 
introducing  a  small  spoon  between  the  teeth  a 
little  separated.  If  he  should  happen  to  want 
a  tooth,  (hat  will  be  a  fortunate  circumstance 
on  this  occasion,  because  broths  may  be  given 
through  the  opening  by  medns  of  a  canula,  with- 
out causing  the  least  motion  to  the  fractured 
bone.  If  the  patient  be  unmanageable,  and 
insist  on  eating  or  speaking,  in  opposition  to 

the 
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the  surgeon's  advice,  the  fotmatlon  of  the  callus 
will  be  slow,  and  the  cure  difficult,  and  in- 
evitably attended  with  deformity.  An  opening 
might  also  be  preserved  by  introducing  two' 
pieces  of  cork,  one  on  each  side^  between  the 
teeth. 

It  has  been  proposed  to  tie  the  tvi^o  pieces  to- 
gether, by  means  of  a  gold  or  silver  wire,  passed 
friom  some  of  the  teeth  on  one  side  of  the  frac- 
ture, to  those  adjacent  on  the  other  side.  But 
exclusively  of  this  being  very  difficult,  and  even 
impossible  in  persons  who  have  the  teeth  very 
close  set,  the  wire  could  only  prevent  the  longi- 
tudinal derangement.  But  we  have  already 
shewn,  that  the  fractured  portions  have  no  ten- 
dency to  derangement  in  that  direction,  and, 
consequently,  that  this  expedient  could  be  of 
use  only  in  case  of  a  part  of  the  alveolar  process  ' 
being  detached  from  the  rest  of  the  bone.  . 

Some  practitioners  have  made  use  of  a  paste- 
board mould,  composed  of  a  semicircular  piece, 
.excavated  for  the  purpose  of  receiving  the  neck. 
This  piece  is  placed  horizontally,  with  its  convex 
edge  projecting  a  little  beyond  the  basis  of  the 
lower  jaw.  Another  piece,  of  about  an  inch 
in  breadth,  is  placed  so  as  to  extend  from  one 
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angle  of  the  jaw-bone  to  the  other,  having  its 
under  edge  corresponding  to  the  outer  edge  of 
the  other,  and  its  upper  edge  on  a  level  with  the 
under  lip.  Both  these  pieces  are  moistened  with 
a  resolvent  liquid,  which  renders  them  flexible 
and  more  easily  adapted  to  the  form  of  the  jaw. 
On  these  pieces  are  placed  compresses,  also 
moistened  with  a  resolvent  liquid,  and  a  chin 
bandage  is  applied  over  all.  Although  the  paste- 
board,  on  being  dry,  constitutes  a  kind  of  mould, 
in  which  the  lower  jaw  is  contained,  yet,  as  it 
acts  on  the  fracture  only  as  it  is  acted  on  by  the 
bandages,  and  as  it  injures  by  its  hardness 
the  soft  parts  on  which  it  presses,  it  has  been 
abandoned. 

If  the  fracture  be  simple,  the  operator  will 
commence  by  applying  two  bands  externally,  of 
three  fingers  breadth  each :  one  of  these  is  to  be 
passed  under  the  chin,  and  fastened  on  the  top 
of  the  head  to  the  patient's  cap  ;  the  other  is  to 
be  applied  immediately  to  the  chin  and  jaw,  and 
fastened  at  the  occiput ;  after  which  the  chin 
bandage  is  applied  :  this  bandage  must  be  so 
long  as  that  the  two  ends  of  it  may  cross  on  the 
top  of  the  head,  and  broad  enough  to  extend 
from  the  lip  to  the  middle  point  between  the 
•hin  and  the  neck.    The  extremities  of  this 
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bandage  are  split  to  near  the  middle  part,  in 
which  a  hole  is  made  to  rec^iive  the  chin,  and 
two  ends  are  knotted  on  the  top  of  the  head,  and 
the  other  two  oh  the  occiput.  For  greater  se^ 
curify,  two  bandages  of  this  construction  might 
be  applied ;  but  if  the  patient  be  perverse,  and 
the  fracture  double,  it  will  be  necessary  to 
apply  the  double  chevestre,  which  is  niiore  easily 
done  than  described. 

Fracture  of  the  condyles  requires  the  follow- 
ing modification  of  the  apparatus.  As  that 
process  is  incessantly  drawn  forward  by  the  pte- 
rygoideus  externus,  it  would  be  necessary  to 
push  it  back ;  but  being  so  short,  and  situated 
so  deeply,  it  cannot  be  acted  on  but  with  great 
difficulty;  for- which  reason  the  lower  portion 
must,  if  possible,  be  pushed  into  contact  with 
the  condyle,  which  may  be  done  by  making  the 
chevestre  act  on  the  angle,  and  aiding  its  a^'ctioii 
by  means  of  a  thick  and  graduated  compress 
placed  on  that  angle.  It  is  almost  needless  to 
remark,  that  if  both  condyles  be  fractured,  the 
double  chevestre  ought  to  be  employed  :  in  thii 
case  the  parts  are  with  difficulty  kept  in  theit 
situation;  the  apparatus  ought  therefore  to  be 
often  examined,  and  reapplied  frequently. 

It 
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It  is  particularly  itriportant  in  fractures  of  the 
condyles  to  obtain  a  cure  without  deformity,  be- 
cause the  motion  of  the  bone  would  be  affected 
by  any  deformity  that  would  remain.  If  the  pa- 
tient insists  on  eating  or  speaking  during  the 
treatment,  it  is  probable  that  there  will  be  no 
reunion,  that  the  condyle  will  exfoliate,  and  be 
cast  out  through  a  fistulous  opening.  Thus  a 
carter,  who  quitted  the  hospital  De  la  Charite, 
after  being  three  months  a  patient  in  it,  but 
without  being  perfectly  cured  of  a  double  frac- 
ture of  the  lower  jaw,  one  near  the  middle  part, 
the  other  near  the  right  condyle,  returned  after 
an  absence  of  seven  or  eight  months  to  Citizen 
JBoyer,  who  extracted  from  a  fistula,  in  the  ex- 
ternal conduit  of  the  ear,  a  bony  mass,  which  had 
evidently  the  form  of  the  condyle. 

When,  at  the  end  of  fifteen  or  twenty  days, 
the  pieces  begin  to  unite,  soft  food  may  be 
given  to  the  patient,  instead  of  broths  ;  and 
according  as  the  solidity  augments,  the  con- 
sistence of  the  food  may  be  increased.  The 
cure  will  be  complete  between  the  thirtieth 
and  thirty-fifth  day,  if  nothing  interrupts  its 
natural  progress. 


Aftec 


OF  THE  FRACTURES  OF  THE  LOWER  JAW.  97 

After  what  we  have  already  said  on  com- 
pound fractures,  in  treating  of  fractures  in  ge- 
neral, it  is  unnecessary  to  repeat  here  parti- 
cularly what  is  there  related,  and  which  may  be 
so  easily  applied  to  the  fracture  of  the  lower  jaw, 
attended  with  violent  contusion,  or  ,a  division 
of  the  soft  parts  covering  it.  It  may  be  re- 
membered, however,  that  this  bone  frequently 
exfoliates,  when  the  fracture  is  accompanied 
with  a  wound,  and  that  the  cure  is  on  that  ac- 
count much  more  tedious, 
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CHAPTER  IV. 

OF  THE   FRACTURES  OP  THE  VERTEBR/E. 

The  bones  which  compose  the  spine  are  seldom 
fractured,  because,  like  other  short  bones,  they 
resist  any  violence  that  might  be  applied  to  them, 
by  the  equality  of  their  three  dimensions.  If 
any  great  force  be  applied  to  the  vertebral  column, 
it  isapter  to  1  acerate  the  intervertebral  cartilages, 
or  to  separate  them  from  the  vertebrae,  than  to 
fracture  these  bones  :  they  may,  however,  be  frac- 
tured in  the  very  part  against  which  the  force  has 
been  immediately  applied.  The  spinal  processes 
which  project  from  the  body  of  the  bones  is  the 
part  most  liable  to  be  fractured,  because  it  is 
that  which  is  weakest  and  the  most  superficially 
situated.  But  it  seldom  happens  that  the  frac- 
ture is  limited  to  a  single  vertebra  ;  several  -  of 
them  are  generally  fractured  at  once,  and  the 
spinal  marrow  suffers  at  the  same  time  a  com- 
motion or  contusion  to  a  greater  or  less  degree  : 
and  much  less  danger  is  to  be  apprehended  from 
the  fracture,  than  from  the  lesion  of  that  sub- 
stance.   In  fact,  every  cause  that  will  fracture 
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the  vertebr®,  must  give  a  commotion  to  the  spi- 
nal marrow. 

It  is  thus  that  this  substance  suffers  from  a 
fall  on  the  back  from  an  elevated  situation,  or 
from  the  action  of  a  bullet,  which  strikes  against 
the  vertebrae  after  having  penetrated  through  the 
soft  parts  :  the  displaced  pieces  of  the  fractured 
bones  might  in  such  cases  press  on  that  substance, 
or  the  fractured  splinters  might  penetrate  into  it 
after  having  pierced  the  dura  mater  and  its  other 
tunics.  The  laceration  of  its  vessels  might  also 
produce  an  efTusion,  which  by  its  pressure  would, 
as  effectually  as  any  other  cause,  produce  a 
paralysis  of  the  organs  whose  nerves  proceed  from 
the  parts  of  the  spinal  marrow  belo\v  the  fracture. 

The  variety  of  causes  which  may  give  rise 
to  symptoms  analogous  to  thos^  of  fracture 
of  the  vertebra?,  render  it  difficult  to  establish  a 
diagnosis.  Yet,  when  a  person  has  fallen  on  his 
bask  from  an  elevated  situation,  or  when  a  body 
very  forcibly  impelled,  as  a  bullet  discharged  from 
a  musket,  has  struck  that  part,  if  a  fracture  has 
taken  place,  some  derangement  of  the  spinal 
process  of  the  fractured  vertebra  may  be  observed, 
by  an  attentive  examination  of  the  part  affected. 
Much  pain  is  caused   by  pressing  on  that 

H  a  process : 
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process  ;  the  inferior  extremities  are  paralysed, 
also   the  rectum  and  bladder;  the  patient  is 
afflicted  with  a  retention  of  urine  and  fasces,  or 
with  an  involuntary  discharge  of  the  latter. 

A  sack  of  flour,  weighing  3oolbs.  fell  on  the 
back  of  the  neck  of  a  porter  of  the  corn-hall,  in 
a  moment  that  he  was  off  his  guard,  and  laid 
him  prostrate.  He  complained  of  a  very  acute 
pain  in  the  neck ;  and  on  being  conveyed  to 
La  Charite,  it  was  found  that  the  spinal  process 
of  the  seventh  vertebra  of  the  neck  was  more 
prominent  than  it  naturally  is.  The  superior 
and  inferior  extremities  wCre  paralytic,  respira- 
tion became  difficult,  the  bladder  and  rectum 
ceased  to  perform  their  functions,  and  the  pa- 
tient was  suddenly  cut  off.  On  opening  the 
body,  a  fracture  of  the  seventh  vertebra  was 
found,  with  derangement  of  a  fragment  which 
compressed  the  spinal  marrow. 

The  three  following  cases,  of  which  the  two 
first,  like  the  foregoing,  have  been  observed  at' 
La  Charile,  prove  that  the  commotion  or  violent 
distention  of  the  spine  can  produce  the  same 
symptoms  as  a  fracture  of  the  vertebra?. 

A  hosier 
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A  hosier  fell  into  a  shallow  ditch  on  his  loins  ; 
the  commotion  was  sufficient  to  produce  a  pa- 
ralysis of  the  inferior  extremities.  After  his 
death,  which  followed  from  the  fall,  no  disorga- 
nization could  be  perceived,  nor  any  effusion 
cither  in  the  cranium  or  vertebral  canal. 

A  builder  fell  from  a  height  of  fourteen  feet, 
and  remained  for  some  time  senseless ;  and,  on 
recovering  from  that  situation,  found  that  he 
had  lost  the  use  of  his  inferior  extremities.  He 
had  at  the  same  time  a  retention  of  urine,  an  in- 
voluntaty  discharge  of  the  faeces,  and  some  dis- 
order in  the  function  of  respiration.  Death  fol- 
lowed on  the  twelfth  day  after  the  accident ;  the 
body  was  opened,  and  the  vertebral  canal  was 
found  to  contain  a  sanguineous  serum,  the 
quantity  of  which  was  sufficient  to  fill  a  little 
more  than  its  lower  half. 

A  man  exercising  himself  at  feats  of  activity,  dis- 
tended so  much  the  intervertebral  ligaments,  that 
he  was  instantly  seized  with  an  acute  pain  in  the 
part  so  distended,  by  the  strained  posture  which 
he  had  assumed  :  the  next  day,  the  inferior  ex- 
tremities, the  bladder,  and  rectum,  were  para- 
lytic, and  the  patient  died  in  a  few  v^^eeks. 

H  3  This 
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This  paralysis  of  the  inferior  extremities,  the 
necessary  concomitant  of  fracture  of  the  ver- 
tebrae, and  of  any  lesion  of  the  medulla  spinalis, 
is  not,  in  itself,  a  mortal  aftcction  ;  but  the  pa- 
tient, losing  the  power  of  loco-motion,  and  being 
obliged  to  lie  perpetually  on  his  back,  soon  feels 
a  troublesome  itching  in  the  region  of  the  sa- 
crum, on  which  the  pressure  of  the  body  is  prin- 
cipally concentrated ;  the  skin  of  this  part  be- 
comes inflamed,  and  gangrene  ensues  to  a  greater 
or  less  degree,  because  the  pressure  on  that  part 
intercepts  thfc   course  of  the  humours.  The 
bone  is  quickly  denuded,  the  ulcer  extends  ra- 
pidlyi  and  consumes  the  patient's  strength  ;  the 
dissolution  is  accelerated  by  the  retention  of  the 
excretnents  from  the  paralysis  of  the  rectum  and 
bladder.  The  catheter,  which  must Tdc  introduced 
into  this  latter  organ  for  the  purpose  of  evacu- 
ating the  urine,  gives  admission  to  the  air ;  its 
mucous  secretion  becomes  more  abundant,  and 
its  substance  thickened;  a  slimy  matter  flows 
out  with  the  urine,  and  the  penis  and  scrotum 
become  oedematous,  &c.    A  slow  fever  succeeds 
these  symptoms ;   and  the  patient,  however 
robust  he    may   be,   falls  in   a   few  weeks. 
We  have  known,  however,  a  man  of  a  very 
vigorous  constitution,  to  have  survived  for  sij?- 

jaonths 
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months  an  accident  of  this  nature.  Examples 
of  recovery  are  recorded,  but  they  are  extremely 
rare,  and  to  be  ascribed  to  the  secret  operations 
of  nature,  rather  than  to  the  efforts  of  art ;  and 
we  repeat,  that  scarcely  one  in  thirty  recovers. 
Almost  all  die  from  the  exhaustion  of  their 
strength,  by  slow  fever,  colliquative  diarrhoea, 
&c. 

Any  attempt  at  setting  these  fractures,  would 
be  not  only  useless,  but  dangerous,  by,  the  strain- 
ing which  it  would  occasion.  General  treat- 
ment alone  can  be  had  recourse  to ;  ihe  inflam- 
mation and  obstruction  of  the  part  affected  may 
be  moderated  by  cupping  and  scarification. 

If  the  patient  be  affected  with  a  flatulent 
distention  of  the  abdomen,  vomiting,  hijccup, 
and  other  symptoms  of  that  nature,  the  abdo- 
men may  be  rubbed  with  a  solution  of  two 
drachms  of  camphire,  in  a  sufficient  quantity 
of  oil ;  purgative  clysters  may  be  also  given,  and 
antispasmodic  medicines.  A  catheter  should 
be  allowed  to  remain  in  the  bladder,  with  its 
external  orifice  corked,  in  order  that  the  patient's 
bed  may  not  be  wet :  the  ulcerations  of  the  sa- 
crum are  to  be  dressed  simply  with  pieces  of 
linen  covered  with  cerate.    If  the  gangrenous 

H  4  eschar 
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eschar  comes  off,  styrax  ointment  ought  to  be 
applied  ;  and  if  the  patient  be  fortunate  enough 
to  recover  the  use  of  the  bladder,  rectum,  and 
inferior  extremities,  this  return  of  the  natural 
forces  may  be  aided  by  frictions  with  tincture 
of  cantharides,  on  the  course  of  the  nerves 
qf  the  paralytic  organs  ;  and  as  soon  as  the  pa- 
tient is  able  to  ride,  or  even  walk  with  the  aid 
of  crutches,  he  will  find  it  beneficial  to  drink 
the  sulphureous  waters  of  Bourbon  or  Bareges. 

Such  is  the  treatment  in  cases  of  fracture  of 
the  spine.  Some  authors  recommend  trepanning, 
or  cutting  out  a  portion  of  the  fractured  bone, 
when  the  compression  of  the  spinal  marrow  by 
effused  fluid,  or  its  disorganization  by  the  ac- 
tion of  a  splinter,  is  suspected  ;  but  exclusively 
of  the  difficulty  of  that  operation,  on  account  of 
the  great  depth  of  the  intermediate  soft  parts, 
the  indication  is  never  sufliciently  evident  to 
authorize  it, 

If  a  fracture  of  the  vertebrae,  or  an  affection  of 
the  spinal  marrow,  take  place  in  the  neck,  death 
follows  rapidly.  This  effect  is  instantaneous,  if 
the  lesion  be  as  high  as  the  origin  of  the  cervical 
nerves,  which  convey  nervous  energy  to  the 
diaphragm;  for  that  organ  being  for  the  most 

part 
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part  supplied  by  these  nerves,  is  deprived  of  the 
power  of  motion,  by  any  considerable  lesion  of 
them. 

The  lesion  of  the  fourth  and  fifth  cervical  pair 
of  nerves  by  fracture,  supposes  that  accident  to 
have  taken  place  in  the  third  vertebra  ;  because 
the  vertebral  nerves  originate  a  little  higher  than 
the  hole  by  which  they  pass  out  of  the  vertebral 
canal. 


CHAPTER 
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CHAPTER  V. 

OF  THE  FRACTURES  OP   THE  STERNUM. 

The  position  of  this  bone,  supported  laterally  by 
the  flexible  cartilages  of  the  ribs,  the  great 
number  of  pieces  of  which  it  consists,  unless  in 
old  age,  its  thickness,  and  spongy  texture,  co- 
operate in  securing  it  against  fractures.  It  may, 
bowever,  be  fractured,  and  in  two  different  ways. 
The  fracture  takes  place  generally  on  the  part 
where  the  force  is  immediately  applied ;  but  it 
may  be  occasioned  by  an  extension,  operating  on 
both  extremities  of  the  bone. 

David  has  cited  (from  a  memoir  on  conire- 
coupSf  published  under  the  name  of  Basile,  among 
the  prize- essays  of  the  Academy)  the  case  of  a 
mason,  who,  in  falling  from  a  great  height,  struck 
against  a  cross-bar  which  intercepted  his  fall ; 
and  on  which  the  trunk  was  so  extended,  that 
the  sternum  was  ruptured  transversely  by  the 
violent  action  of  the  abdominal  and  the  sterno- 
cleido-mastoidei  muscles.  In  cases  of  this  na- 
ture, very  rare  it  is  true,  the  fracture  must  be 

simple. 
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simple,  and  without  derangement  of  the  frag- 
ments, or  affection  of  the  soft  parts.  But  in 
those  produced  by  the  immediate  action  of  an 
external  cause,  the  soft  parts  are  necessarily  af- 
fected, and  the  fractured  portions  may  be  im- 
pelled into  the  mediastinum  and  cellular  tex- 
ture, so  as  to  wound  the  pericardium,  heart,  or 
lungs. 

Solutions  of  continuity  of  the  sternilm,  like 
those  of  the  cranium,  are  attended  with  a  greater 
or  less  effusion  of  blood,  mingled  with  a  medul- 
lary substance,  wiiich  is  very  abundant  iti  the 
sternum ;  but  the  consequences  of  this  effusion 
are  very  different  in  the  two  cases.  The  slight- 
est effusion  within  the  cranium,  gives  rise  to  the 
most  alarming  symptoms,  and  causes  sometimes 
the  death  of  the  patient ;  but  in  this  case,  on  the 
contrary,  however  abundant  that  effusion  may 
be,  it  seldom  occasions  dangerous  symptoms. 
The  heart  and  lungs  being  composed  of  a  sub- 
stance legs  delicate  and  less  compressible  than 
the  brain,  suffer  little  or  no  inconvenience  from 
this  effusion  :  besides,  the  capacity  of  the  thorax 
is  variable,  and  may  on  that  account  accommo- 
date itself  to  an  unusual  quantity  of  fluid. 


A  simple 
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A  simple  fracture  is  ascertained  by  the  mobi- 
lity of  the  pieces :  that  which  is  compounded 
with  contusion,  wound,  effusion  of  blood,  or 
by  the  splinters  being  thrust  inward,  is  easily 
known  by  simple  inspection  of  the  part. 

A  simple  fracture  of  the  sternum  requires  no 
other  treatment  than  the  application  of  com- 
presses, repose,  and  a  proper  position,  that  is, 
on  the  back,  with  the  head  and  pelvis  raised  ; 
so  thai  the  muscles  already  mentioned,  which 
are  attached  to  its  extremities,  may  be  in  a  re- 
laxed state.      But  in  cases  (which  are  much 
more  frequent)   of   fracture,   with  contusion, 
wound,  or  penetration  of  splinters  into  the  me- 
diastinum, the  patient  should  be  bled,  and  con- 
fined to  a  low  regimen  ;   poultices  should  be 
applied;  and  the  necessary  incisions  made  for 
extracting  the  splinters  from  the  mediastinum, 
or  for  giving  issue  to  the  effused  fluids.    It  is 
but  very  seldom  necessary  to  trepan  the  sternum 
for  either  of  these  purposes  ;  and  that  operation 
becomes  necessary  only  when  that  part  of  the 
sternum  which  has  been  denuded,  becomes  af- 
fected with  caries,  the  fistula  proceeding  from 
which  would  be  incurable  by  any  other  means. 

Then  a  transverse  or  crucial  incision  should 

be 
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be  jnade  on  the  part  where  the  probe  points  out 
the  course  of  the  fistula.  The  part  affected 
ought  to  be  laid  entirely  bare,  and  completely 
removed,  by  a  single  or  repeated  application 
of  the  instrument,  according  as  it  happens 
to  be  more  or  less  extensive.  The  instru- 
ment ought  to  be  precisely  the  same  as  that 
used  for  the  head,  and  applied  with  all  possible 
care,  lest,  by  pressing  on  it  too  much,  it 
should  be  driven  into  the  thorax,  particularly  as 
the  sternum,  naturally  capable  of  making  no  great 
resistance,  is  then  less  so  in  consequence  of  the 
caries. 

The  appendix  xyphoides  is  not  susceptible  of 
derangement  backward  ;  for,  though  violently 
struck  and  driven  backward  by  a  blow  on  what 
is  vulgarly  termed  "  the  pit  of  the  stomach," 
yet  it  restores  itself  by  its  own  elasticity.  It  may 
be  fractured  in  aged  persons,  as  it  is  then  ossified  ; 
but  even  in  that  case  the  remedies  are  resolvent* 
and  emollients,  according  to  the  degree  of  contu- 
sion. However,  as  the  organs  contained  in  the 
epigastric  region  may  have  suffered  from  the 
same  cause  that  produces  the  fracture,  it  miffht 
be  prudent  to  draw  blood  in  proportion  to  the 
patient's  strength,  and  to  confine  him  for  a  few- 
days  to  the  antiphlogistic  regimen. 

CHAPTER 
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CHAPTER  VI. 

OF  FRACTURES  OF   THE  RIBS. 

The  ribs  are  placed  obliquely  on  each  side  of 
the  thorax,  and  terminate  in  a  cartilaginous 
substance,  by  means  of  which  they  articulate 
with  the  sternum.  This  oblique  direction,  and 
the  cartilaginous  termination,  render^  them  but 
little  liable  to  fractures.  Some,  however,  ard 
more  exposed  to  fractures  than  others  :  thus 
the  first,  or  superior,  being  protected  by  the 
bones  of  the  shoulder,  and  by  the  arm  itself, 
when  it  hangs  by  the  side,  and  the  lower  on 
account  of  their  great  flexibility,  are  less  liable 
to  be  fractured  than  the  middle  ones. 

• 

Fractures  of  the  ribs  differ  from  one  another 
by  the  part  of  the  bone  in  which  the  fracture 
takes  place,  by  the  direction  of  the  fracture,  and 
by  the  cause,  or  its  way  of  acting. 

Fractures  of  the  ribs  happen  generally  near 
•  the  middle  of  the  bone ;  and  this  is  the  case, 
whether  one  or  more  of  them  be  fractured  at  the 
same  time.    The  fracture  is  sometimes  trans- 
verse, at  other  times  oblique  ;  in  which  case  the 

fractured 
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fractured  portions  may  penetrate  the  skin  or 
pleura,  according  to  the  direction  they  take. 

As  the  cause  of  fractures  of  the  ribs  may  act 
cither  on  their  opposite  extremities,  or  on  their 
middle  part,  a  distinction  of  them  has  been  made 
into  fractures  inwards  or  outwards.  In  the  lat- 
ter, both  extremities  of  the  rib  are  at  the  same 
time  bent  towards  one  another,  so  that  the  con- 
vexity of  the  rib  is  increased,  and  the  fracture 
is  effected  when  its  natural  extensibility  is  ex- 
ceeded. This  fracture  is  not  without  some  reason 
termed  outward  ;  for  it  may  be  easily  conceived 
that  the  external  fibres  are  the  first  ruptured, 
and  that  there  is  a  succession  from  the  external 
to  the  internal  side,  although  the  fracture  be  ef- 
fected almost  instantaneously.  This  species  of 
fracture  is  sometimes  observed  from  the  body  being 
violently  pressed  between  a  wall  against  which 
the  back  is  supported,  and  a  wheel  of  a  carriage 
which  presses  on  the  anterior  part  of  the  breast. 

The  fracture  inwards  is  caused  by  a  body 
strongly  impelled  against  the  middle  and  con- 
vex part  of  the  rib  ;  or  when,  in  falling,  that  part 
strikes  against  a  hard  unyielding  body ;  in  which 
case  the  fracturing  cause  tends  to  straighten  the 
rib,  and  consequently  the  fracture  commences 
internally. 

4  In 
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In  whatever  manner  (he  fracture  is  produced, 
it  may  be  complicated  with  contusion  or  external 
wound.  The  sloped  and  pointed  pieces  of 
broken  bone  directed  internally,  may,  by  lace- 
rating the  pleura  and  substance  of  the  lungs, 
give  rise  to  emphysema. 

Fractures  of  the  ribs  are  indicated  by  an  acute 
pain  felt  in  breathing.  However,  the  part  should 
be  carefully  examined,  by  pressing  the  posterior 
part  of  the  rib  inward,  and  the  anterior  back- 
ward, and  by  thus  ascertaining  if  there  exists  in 
that  part  any  unnatural  motion,  or  if  any  crepi- 
tation can  be  produced.  In  fractures  of  the  ribs 
the  derangement  cannot  take  place  either  in  the 
direction  of  the  diameter  of  the  bone,  nor  in 
that  of  its  axis  or  length.  The  ribs  being  fixed 
posteriorly  to  the  spine,  and  anteriorly  to  the 
sternum,  cannot  shorten,  as  the  interval  between 
these  fixed  extremities  is  invariable.  Neither  can 
the  derangement  take  place  by  one  of  the  bro- 
ken pieces  becoming  higher  or  lower  than  the 
other,  because  the  same  muscles  are  attached  to 
both  fragments,  and  keep  them  at  the  same  dis- 
tance from  the  neighbouring  ribs.  The  .only 
derangement  possible  is  the' angular,  which  may 
be  salient  internally  or  externally,  according  as 
the  fracture  is  in  one  or  other  of  these  directions. 

Experi- 
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Experiments  made  on  the  dead  subject,  confirm- 
ed the  reasoning  used  in  this  case. 

Having  taken  oft  the  muscles  which  cover 
the  thorax,  I  fractured  the  true  ribs  by  placing 
a  great  weight  on  the  sternum,  the  body  being 
laid  on  its  back.  This  fracture  was  not  attended 
with  any  derangement.  If  the  weight  on  the 
sternum  was  increased,  or  the  sides  of  the  thorax 
pushed  forcibly  dow^iward,  the  moveable  pieces ; 
were  not  thereby  displaced,  but  merely  com-; 
pelled  to  form  with  their  contiguous  extremi- 
ties a  salient  angle  externally.  This  angle  was 
salient  internally,. in, a  subject  the  ribs  of  which 
were  broken  by  a  violent  blow  of  a  hammer  on 
the  middle  part..  Whether  the  projection  was 
internal  or  external,  it  might  be  effaced  by 
merely  distending  the  cavity  of  the  thorax  as  in 
inspiration  *. 

The  derangement  cannot  then  take  place,  un- 
less the  muscles  be  tprri  by  the  violence  of  the 
blowj  which  caused  the  fracture,  and  a  portion  of^ 
the  db  complietely  detached. 

:o  bri', 

*  Memoirs  of  the  Society  of  Medical  Emulation,  vol.  iii. 
page 
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When  one  or  more  ribs  are  affected  with 
simple  fracture,  it  will  be  necessary  merely  to 
apply  on  the  fractured  part  compresses  moist- 
ened with  a  resolvent  fluid  ;  which  compresses 
may  be  kept  on  by  means  of  a  bandage  placed 
round  the  body,  and  drawn  tight  enough  to  im- 
pede the  motion  of  the  ribs,  and  to  compel  the 
patient  to  perform  respiration  chiefly  by  the  de- 
scerit  and  elevation  of  the  diaphragm.  When 
l^fec  ftacture  ' is  outward,  the  compresses  should 
h6  pretty  thicky  in-  order  to  repress  the  salient 
migle.  When;  it  is  inward,  they  should  be 
applied  on  the  extremities  of  the  rib  or  ribs,  in 
order  to  force 'o«t^ard  the  fractured  endsj  which 
Have  a  tefcidedcy  to  point  inwards  towards  the 
lungs.  The  bandage  round  the  body  i  is^ :  pre- 
vented from  falling  downwards  by-  means  of  a 
scapulary  bandage. 

When  the  apparatus  does  not  confine  the  ribs 
sufficiently,  and  in  consequence  the  fi'actured 
parts  move  and  give  pain  in  the  act  of  respiration, 
ihe  quadriga  ought  to  be  applied  in  its  stead. 
This  bandage  commences  by  a  Stellated  cross  on 
the  shoulder,  and  it  is  then  made  to  descend  on 
the  thorax  in  folds ;  that  is,  each  succeeding  roll 
covering  a  part  of  the  preceding.    In  order  to 

render 
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render  it  more  secure,  it  may  be  fastened  with 
pins  in  different  places.  It  is  seldom  necessary 
to  raise  the  apparatus  in  order  to  view  the  state 
of  the  parts  underneath,  as  the  ecchymosis  disap- 
pear^ of  itself  in  a  very  few  days. 

When  the  violence  has  been  considerable,  and 
the  lungs  have  been  contused  or  lacerated  by  the 
pieces  of  bone,  the  patient  suffers  much  pain, 
has  acute  fever,  thirst,  and  difficulty  of  breath- 
ing;  in  short,  all  the  symptoms  of  an  inflam- 
mation of  the  lungs.  In  this  case  the  treatment 
ought  to  be  the  same  as  in  pneumonia  ;  among 
the  remedies  for  which,  copious  and  repeated 
blfeedings  hold  the  first  rank. 

With  respect  to  the  emphysema,  which  is  the 
natne  given  to  a  tumour  formed  by  the  admis- 
sion of  air  into  the  cellular  texture,  it  maybe  pro- 
duced by  a  fracture  of  the  ribs  in  the  following 
manner.  Let  us  suppose  that  a  pointed  piece 
of  bone,  impelled  into  the  thorax,  lacerates  the 
pleura,  and  vesicular  texture  of  the  lungs,  and 
that  the  air  which  escapes  through  the  lungs  in 
the/ act  of  inspiration  is  received  between  them 
and  th6  pleura  in  the  cavity  of  the  thorax.  In 
the  succeeding  expiration,  the  cavity  of  the  tho- 
fa^  becomes  diminished ;  the  air  contained  in 
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it  being  compressed,  endeavours  to  escape  by 
the  part  where  it  finds  least  resistance,  that  is,  by 
the  wound  of  the  pleura  ;  but  as  there  may  exist 
no  external  wound  in  the  thorax,  or  even,  though 
there  did,  should  it  be  narrow  and  sinuous,  the  air 
could  not  escape  externally  ;  it  must,  therefore, 
make  its  way  into  the  neighbouring  cellular  tex- 
ture, which  it  distends  and  tumefies.  This  effect 
of  a  single  inspiration  and  expiration,  is  increased 
by  a  second,  a  third,  &c.  to  the  degree  that  the 
air  may  pervade  the  cellular  texture  of  the  whole 
body,  except  the  palms  of  the  hands  and  soles 
of  the  feet ;  because  in  these  parts  certain  liga- 
mentous processes  unite  the  integuments  so 
closely  to  the  subjacent  aponeurosis,  that  the 
interjacent  cellular  texture  cannot  admit  the  air 
A  case  of  emphysema  hasbeen  observed,  in  which 
the  whole  body  had  acquired  a  most  enormous 
volume  :  Ihe  anterior  side  of  the  thorax  was 
eleven  inches  deep.  If  something  be  not  done 
to  stop  the  progress  of  the  emphysema,  the 
air,  after  having  filled  the  cellular  texture  under 
the  skin,  makes  its  way  along  the  vessels  into 
the  substance  of  the  viscera,  the  forms  and  func- 
tions of  which  it  deranges,  and  in  a  short  time 
destroys  life.  Happily  this  accident  rarely  suc- 
ceeds to  a  fracture  of  the  ribs.  Citizen  Boyer  has 
seen  only  one. example  of  it,  which  was  that  of 

a  labourer. 
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a  labourer,  who  received  his  death  from  the 
explosion  of  the  powder-mills  of  Crenelle  in 
lyg^.  Ledran,  in  his  24th  Surgical  Observa- 
tion, makes  mention  of  the  case  of  a  coachman, 
in  whom  a  fracture  of  the  fifth  true  rib,  in 
consequence  of  a  kick  from  a  horse,  was  fol- 
lowed by  an  emphysema,  in  which  the  integu- 
ments were  inflated  to  the  depth  of  four  inches. 

In  cases  of  this  nature,  it  is  necessary  to  fol- 
low the  example  of  that  able  practitioner  ;  that 
is,  to  apply  pyramidal  compresses  on  the  part 
where  the  emphysema  commences :  the  com- 
presses should  be  impregnated  with  some  resol- 
vent liquid,  and  braced  according  as  the  tumour 
collapses. 

If  the  emphysema,  already  far  advanced,  be 
still  making  progress,  it  will  be  necessary  to  make 
an  incision  into  that  side  of  the  thorax  where  the 
fracture  of  the  ribs,  with  lesion  of  the  pleura  and 
lungs,  was  suspected  :  the  air,  finding  free  egress 
through  this  wound,  will  no  longer  pass  into  the 
cellular  texture.  The  validity  of  this  precept 
will  be  rendered  evident,  by  considering  that 
emphysema  never  follows  large  incised  wounds  of 
the  thorax ;  and  that,  on  the  contrary,  it  is  fre- 
quently complicated  with  narrow  and  oblique 

I  3  wounds 
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wounds  made  by  a  pointed  instrument,  such  as 
a  small  sword. 

Whatever  means  be  adopted  for  awesting  the 
progress  of  the  emphysema,  the  air  which  has 
already  passed  into  the  cellular  texture,  loses  its 
elasticity  ;  its  component  parts  combine  with  the 
fat  and  lymph  contained  in  the  cellular  sub- 
stance, and  the  tumefied  parts  return  gradually 
to  their  former  size.  This  termination  of  th& 
disease  may  be  accelerated  a  little  by  making  in- 
cisions in  different  parts  of  the  body,  and  apply- 
ing resolvents  over  them. 

The  cartilages  of  the  ribs  cannot  be  broken 
before  they  are  ossified.  As  long  as  they  retain 
their  cartilaginous  structure,  and  remain  supple 
and  flexible,  though  they  may  be  bent  in  towards 
the  lungs,  yet,  being  eminently  elastic,  they  re- 
turn to  their  natural  shape  as  soon  as  the  external 
force  is  removed.  Nothing,  then,  can  be  more  ri- 
diculous, nothing  more  dangerous,  than  the  absurd 
practice  of  bone-setters  for  falsing  what  they  call 
"  depressed  ribs."  Their  greasy  and  irritating 
plasters  ought  also  to  be  proscribed  ;  for  such  to- 
pical applications  can  only  irritate  the  skin,  excite 
an  erysipelatous  inflammation,  augment  the  pain 
which  the  contusion  produces  ;  and,  by  inspiring- 

a  false 
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a  false  security,  cause  the  consequences  of  the 
affection  to  be  neglected.  When  the  ossified 
cartilages  are  fractured  in  an  old  person,  the 
treatment  is  the  same  as  that  for  a  fracture  of  any 
other  part  of  the  rib. 


CHAPTER 
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CHAPTER  VII. 

OF  FRACTURES  OF  THE  BONES   OF  THE  PELVIS. 

SECTION  I. 

Of  Fractures  ef  the  Sacrum. 

This  bone  is  not  much  exposed  to  be  fractured  : 
it  is  thick  and  of  a  spongy  texture,  deeply  si- 
tuated, and  covered  by  a  great  depth  of  soft 
parts,  which  deaden  any  force  that  tends  to  frac- 
ture it  by  acting  on  its  great  diameter,  or  trans- 
mit that  force  to  the  ossa  innominata,  between 
which  it  is  fixed  as  a  wedge.  Some  powerful 
cause,  such  as  the  fall  of  a  very  heavy  body,  or 
the  passage  of  a  carriage-wheel  on  the  convex 
side  of  that  bone,  can  alone  fracture  it :  it  may 
be  also  fractured  by  a  fall  on  the  same  part  from 
a  great  height.  Thus  we  find  that  these  frac- 
tures of  it,  which  may  have  different  directions, 
and  exist  in  different  parts,  are  always  produced 
by  a  force  which  has  crushed  the  bone.  No 
muscle  fends  to  derange  by  its  contractions  the 
position  of  the  broken  portions ;  and  the  frac- 
tures are,  therefore,  dangerous  only  by  the  con- 
tusion 
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tusion  which  the  parts  contained  in  the  pelvis 
may  suffer ;  and  which,  by  producing  effusion 
of  blood,  inflammation,  and  abscesses,  may  de- 
stroy the  patient. 

The  treatment  of  these  fractures  consists  sim- 
ply in  tying  a  napkin  round  the  pelvis,  an  emol- 
lient poultice  being  previously  applied  on  the 
fractured  part.  Inflammation,  and  its  conco- 
mitants, are  prevented  by  bleeding,  low  diet, 
and  other  means,  of  which  mention  shall  be 
made  in  treating  of  fractures  of  the  ossa  inno- 
minata. 


SECTION  II. 

Of  Fractures  of  the  Os  Cocc^gis. 

This  little  bone,  though  much  slighter  than 
the  sacrum,  is,  hovyever,  not  so  often  fractured, 
because  it  offers  no  point  on  which  an  external 
force  can  act  with  advantage ;  and  because,  by 
its  mobility,  it  can  yield  to  any  impelled  force, 
and  return  again  to  its  natural  position. 

When  it  is  fractured,  as  by  a  fall  on  the  but- 
tocks, the  pain  which  ensues,  and  which  aug- 
ments by  walking,  indicates  the  existence  of  the 

fracture. 
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fracture.  Some  fibres  of  the  glutasi  are  attached 
to  this  bone,  and  by  moving  the  fragments  one 
on  the  other,  in  the  act  of  walking,  produce  the 
painful  sensation  :  this  sensation  may,  however, 
depend  on  the  contusion,  and  cannot,  therefore, 
be  considered  a  proof  of  the  ei:istence  of  the 
fracture. 

This  kind  of  fracture  does  not  require  any  ap- 
paratus for  keepingihe  broken  pieces  in  a  just  po- 
sition ;  although  the  levatores  ani  may  draw  the 
anterior  fragment  a  little  forward.  Resolvents, 
or  emollient  poultices,  as  the  circumstances  may 
require,  ought  to  be  applied :  it  may  be  also 
necessary  to  take  away  some  blood  ;  and  the 
most  perfect  repose  should  be  enjoined,  in  order 
that  the  action  of  the  glutsei  muscles  may  not 
interrupt  the  consolidation. 

It  is  not  amiss  to  remark  here,  that  falls  on 
the  buttocks  are  frequently  attended  with  bad 
consequences,  when,  from  a  foolish  bashfulness, 
the  patient  conceals  his  sufFetings,  or  refuses  to 
submit  to  examination  by  a  surgeon. 

Thus,  the  sister  of  a  celebrated  actor,  who  re- 
fused to  submit  to  examination,  although  she 
suffered  much  pain  in  the  region  of  the  coccyx, 

allowed. 
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allowed  an  abscess  to  form  in  that  part,  on  open- 
ing which,  the  os  coccygis  was  found  fractured, 
and  affected  with  caries,  as  was  also  the  inferior 
extremity  of  the  sacrum. 


SECTION  III. 

Of  Fractures  of  the  Ossa  innoiii'mata* 

Fractures  of  these  bones  are  not  frequent, 
but  never  take  place  without  an  attendant  con- 
tusion of  the  external  soft  parts,  and  sometimes 
of  the  parts  contained  in  the  pelvis.  Different 
parts  of  these  bones  may  be  fractured,  and  the 
fracture  may  run  in  different  directions.  The 
anterior  and  superior  spinal  process  of  the  os 
ilium  may  be  fractured,  and  with  it  the  adjacent 
part  of  the  ridge  of  that  bone  ;  of  which  we  have 
seen  an  example  in  the  case  of  a  fdrrier,  who  re- 
ceived a  kick  from  a  horse  on  that  part.  The 
ossa  pubis  and  ossa  ischia,  being  protected  by 
the  inferior  extremities,  are  less  frequently  frac- 
tured than  the  ilia.  No  derangement  takes  place 
in  the  fractured  portions,  whatever  may  be  the 
direction  of  the  fracture  ;  not  even  in  fractures 
of  the  ossa  ilia,  which  is  the  more  to  be  wondered 
at,  as  these  bones  are  very  thin :  this  immobility 
«f  the  broken  parts  is  to  be  ascribed  to  the  thick 

and 
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strong  muscles,  which  are  attached  internally 
and  extcrnall)'  to  the  broken  portions. 

But  these  fractures  are  rendered  very  dangerous 
by  the  extravasation  of  blood  and  medullary  sub- 
stance into  the  cellular  texture  of  the  pelvis,  and 
by  the  contusion  of  the  parts  which  are  con- 
tained in  it.  When  the  pelvis  has  been  frac- 
tured by  the  passage  of  a  wheel,  by  the  fall 
of  a  heavy  body  on  it,  or  by  a  fall  on  the  breech, 
the  patient  is  entirely  disabled  from  walking  If 
the  pelvis  be  pressed  in  opposite  directions,  the 
motion  of  the  broken  pieces  on  one  another  will 
be  perceived,  a  crepitation  will  be  heard,  and 
some  inequalities  arising  from  the  derangement 
of  the  bones  may  be  clearly  distinguished.  The 
existence  of  the  fracture  being  ascertained,  the 
surgeon's  first  care  will  be  to  obviate  the  conse- 
quences of  inflammation  by  copious  and  repeated 
blood-letting.  If  inflammation  has  already  taken 
place,  it  must  be  combatted  by  the  same  means ; 
at  the  same  time  topical  remedies  are  to  be  ap- 
plied. The  pelvis  ought  to  be  surrounded  with 
a  napkin  folded  in  the  shape  of  a  bandage  for 
the  trunk ;  and  in  cases  where  the  contusion  is 
excessive,  the  bones  splintered  and  loose,  and 
the  neighbouring  parts  disorganized,  as  it  would 
be  impossible  for  the  patient  to  moye  or  go  to 

stool 
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stool  without  suffering  the  most  excruciating 
pain,  it  will  be  necessary  to  pass  a  piece  of 
strong  girth  web  under  the  pelvis,  the  corners 
of  which,  collected  into  one,  are  to  be  fastened 
to  a  pully  suspended  from  the  top  of  the  bed  : 
by  means  of  this  pully,  the  patient  may  raise 
himself  with  a  very  little  effort.  Citizen  Boyer  in- 
vented this  apparatus  for  a  patient  affected  in  the 
manner  we  have  just  described:  he  was  able  to 
raise  himself  with  the  greatest  ease,  and  to  such 
a  degree  as  that  a  flat  vessel  might  be  placed 
under  him.  It  is  applicable  to  all  cases  of  coni- 
pound  fracture  of  the  inferior  extremities,  in 
which  it  may  be  necessary  to  raise  the  patient 
frequently. 

However  judicious  the  treatment,  and  well-di- 
rected the  antiphlogistic  remedies,  the  inflamma- 
tory symptoms  will  generally  be  so  intense,  that 
an  excessive  suppuration  will  be  the  conse- 
quence; and  large  abscesses  will  form,  in  which 
the  pus  will  stagnate,  in  consequence  of  the 
great  quantity  of  cellular  texture  in  that  part  of 
the  body. 

Sometimes,  however,  the  patient  recovers,  the 
effused  blood  is  absorbed,  and  the  inflammation 
ends  in  resolution.    It  may  happen  too,  that 

detached 
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detached  splinters  shall  give  rise  to  subsequent 
abcesses,  as  iti  a  case  related  by  Maret^  in  the 
]^emoirs  of  the  Academy  of  Dijoli,  of  a  woman 
who  had  had  a  fracture  of  the  pubis,  and  from 
whom  he  extracted  a  large  portion  of  that 
bone  through  an  abscess  formed  in  the  labia 
pudendi. 

Dessault,  in  giving  an  exit  to  a  collection  of 
urine  which  had  taken  place  from  a  fracture  of 
the  pelvis,  fpund  a  splinter  which  he  extracted 
from  the  bottom  of  the  wound. 

If  the  bladder  be  perforated  by  a  splinter, 
this  should  be  extracted,  and  a  catheter  intro- 
duced into  the  bladder,  in  order  to  prevent  the 
accumulation  of  urine,  and  its  consequent  ef- 
fusion into  the  abdominal  cavity.  Chopart 
gives  an  example  in  Vol.  II.  of  his  Treatise  on 
the  Diseases  of  the  Urinary  Passages,  which  jus- 
tifies this  practice. 

It  may  be  said,  that  artificial  means  are  hvtt 
of  small  effect  in  fractures  of  the  pelvis,  that 
the  treatment  must  be  general,  and  that  even 
this  is  not  always  efflcacious,  'ivhen  (as  nfiost 
generally  happens).,  the  ftacture  i^  complicated 
with  lesion  of  the  external  soft  parts  and  conr 
tents  of  the  pelvis. 

^  CHAPTER 
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OE  FRACTURES  OP   THE  SCAPULA. 

This  bone  is  seldom  fractured,  because,  being 
suspended  on.  the  superior  lateral  and  posterior  • 
part  of  the  trunk,  and  moveable  in  that  situation, 
it  yields  dasily  to  any  force  impelled  against  it* 
All  its  parts  are  not,  howe:ver,  eqnally  '  secure 
from  fracture.  The  acromion,  which  terminates 
externally  its  spinal  process,  and  advance's,  like 
an  arch,  over  the  head  of  the  humerus,  forming 
thus  a  part  of  the  shoulder,  is  easily  ftactured, 
because,  being  but  thin,  and  lightly  covered 
with  soft  parts,  it  yields  easily  to  a  force  pressing 
it  downward,  where  it  is  supported  only  by  cel- 
lular texture.  The  inferior  angle  of  the  scapula 
is,  after  the  acromion,  that  part  of  it  which  is 
most  easily  fractured.  The  coracoid  process  i^- 
too  deeply  seated  to  be  fractured,  except  in  the 
case  of  gun-shot  wound  :  that  is  the  only  one  irl 
which  J.  L.  Petit  met  an  example  of  it.  It  ha^ 
also  been  fractured  by  the  fall  of  a  heavy  body 
on  it :  in  this  case,  the  soft  .parts  were  excessively 
contused,  and  the  patient  died.  '  '  ■  ' 

Fractures 
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Fractures  of  the  scapula,  whether  passing 
from  its  superior  to  its  inferior  edge,  across  the 
spinal  process,  or  from  its  external  to  its  internal 
edge,  are  always  accompanied  with  considerable 
contusion,  because  the  fracturing  cause  must 
have  acted  immediately  on  the  part.  The  first- 
mentioned,  or  longitudinal  fractures,  are  less 
frequent  than  the  transverse.  The  vertical  dia- 
meter being  the  greater,  a  greater  force  would  of 
course  be  necessary  to  fracture  the  bone  in  that  di- 
rection than  in  the  other.  Longitudinal  fractures 
cause  but:  very  little  derangement,  because  the 
muscles  which  are  attached  to  the  surface  of  the 
scapula,  prevent  the  separation  of  the  fractured 
portions.  In  transverse  fractures,  the  derange- 
ment is  not  quite  so  trifling.  The  serratus  anticuS 
major  draws  forward  the  lower  portion,  to  which 
it  is  principally  attached.  The  rhomboides  may 
also  concur  in  producing  this  derangement,  which 
is  always  great  enough  to  be  perceived  by  the 
fingers  drawn  along  the  base,  or  internal  side, 
where  the  inequality  will  be  produced.  In  frac- 
tures of  the  acromion  and  inferior  angle,  the  de- 
rangement is  much  more  considerable.  The 
weight  of  the  arm,  and  the  contraction  of  the 
deltoid  muscle^  draw  downward  the  acromion, 
at  the  same  time  that  the  trapezius  and  levator 
scapulae  draw  th»  rest  of  the  bone  upward  and 

backward. 
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backward.  The  serratus  anticus  major  draws, 
forward  the  lower  angle,  the  rest  of  the  scapula 
remaining  in  its  natural  situation  ;  or  if  the  an- 
gular portion  be  considerable,  the  teres  major 
and  some  fibres  of  the  latissimus  dorsi  contribute 
to  its  derangement  forward  and  upward. 

If  the  coracoid  process  is  fractured,  the  pecto- 
ralis  minor,  thecoraco-brachialis,  and  short  por- 
tion of  the  biceps,  concur  in  drawing  it  forward 
and  downward. 

These  diiFerenk  fractures  may  be  ascertained 
by  the  following  signs :  the  longitudinal  ones 
are,    however,  not  easily  distinguished.  If 
much  pain  be  felt  in  consequence  of  a  blow 
or  fall  on  the  shoulder,  the  part  should  be,  exa- 
mined ;  for  by  feeling  the  scapula,  and  pressing 
it  in  different  directions,   the  motion  of  the 
broken  pieces,   and   crepitation,  may  be  per- 
ceived, particularly  if  the  patient  be  not  fat,  and 
an  inflammatory  swelling  has  not  as  yet  su- 
pervened.   Traaisverse  fractures  are  more  easily 
distinguished  by  the  inequality  which  they  cause 
in  the  basis  of  the  scapula,  by  the  mobility  of  the 
pieces,  which  may  be  moved  in  opposite  direc- 
nons,  by  seizing  in  one  hand  the  inferior  angle, 
VOL,  I.  K  and 
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and  in  the  other  the  acromion  and  spinal  pro- 
cess. 

The  derangement  is  so  considerable  in  a 
fracture  of  the  inferior  angle,  that  it  is  impos- 
sible to  be  mistaken,  or  to  overlook  it :  this  part 
being  quite  detached,  remains  motionless,  al- 
though the  rest  of  the  scapula  should  be 
moved. 

The  pain  which  always  attends  the  fracture  of 
the  acromion,  and  which  is  increased  by  the  mo- 
tions of  the  arm,  the  alteration  in  the  form  of 
the  shoulder,  and  the  mobility  of  the  acromion, 
which  has  descended,  and  which  ascends  when 
the  elbow  is  raised  close  to  the  trunk,  are  the 
distinctive  marks  of  this  fracture.  The  small 
quantity  of  soft  parts  covering  the  acromion  ren- 
ders the  discovery  of  it  very  easy. 

The  contusion  which  constantly  attends  frac- 
tures of  the  scapula,  whatever  may  be  the  part 
fractured,  is  the  most  dangerous  symptom.  Ab- 
scesses have  sometimes  formed  in  the  fossa  sub- 
scapularis  in  consequence  of  fractures  of  the  sca- 
pula, and  effusions  have  taken  place  in  the  tho- 
rax, when  the  fracturing  cause  has  acted  with 
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such  violence  as  to  extend  the  contusion  tp 
the  parietes  of  that  cavity. 

* 

When  the  scapula  is  fractured  longitudinally, 
or  transversely,  near  its  spinal  process,  it  is  merely 
necessary  to  fix  the  arm  to  the  side  of  the  trunk 
by  means  of  a  bandage,  which  includes  thp 
arm  and  trunk,  and  which  descends  from  the 
shoulder  to  the  elbow.  The  steadiness  qf  this 
bandage  is  still  further  increased  by  applying  a 
roller  which  embraces  the  shoulder.and  the  elbow. 
By  binding  the.arm  in  this  manner,  the  motions  of 
the  shoulder  are  prevented,  because  its  motions  are 
only  concomitant  to  those  of  the  arm.  This  ap- 
paratus, or  that  of  Desfiult  for  the  fracture  of  the 
scapula,  with  the  omission  of  the  cushion  for 
ihe  arm-pit,  is  by  much  preferable  to  that  by 
which  the  hand  of  the  side  affected  is  placed  on 
the  shoulder  of  the  opposite  side — a  situation 
which  is  unnatural  and  fatiguing,  and  which 
cannot  be  long  persevered  in. 

As  the  inferior  angle,  when  separated  by 
/lacture  from  the  rest  of  the  bone,  is,  like  the 
condyloid  process  of  the  jaw,  little  susceptible 
of  being  acted  on  by  any  means  in  our  power, 
it  will,  be  necessary  to  act  on  the  scapula  it- 
self, to  push  it  downward  ^nd  forward  toward 
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tlic  inferior  friigment,  which  the  scrratus  anti- 
cus  major  has  drawn  in  that  direction. 

In  this  case  too,  it  is  on  the  arm  that  it  will 
be  necessary  to  act,  in  order  to  move  the  scapula. 
The  arm  is  to  be  pushed  inward,  downward,  and 
forward,  the  fore-arm  being  half  bent :  it  must 
be  kept  in  this  position  by  a  circular  bandage 
seven  yards  long.  It  will  be  proper  at  the  same 
time  to  act  on  the  angular  detached  portion 
by  means  of  compresses,  which  may  be  pressed 
backward  by  some  rounds  of  a  bandage,  and 
thus  brought  in  contact  with  the  rest  of  the 
bone.  The  arm  may  be  supported  by  a  sling 
knotted  on  the  opposite  shoulder. 

The  acromion,  when  fractured,  is  drawn 
downward  and  outward  by  the  action  of  the  del- 
toidcs,  at  the  same  time  that  the  rest  of  the  bone 
is  drawn  upward  and  backward  by  the  trape- 
zius and  levator  scapulae.  This  fracture  is  set 
by  raising  the  arm  in  such  a  manner  as  that 
the  bead  of  the  humerus  may  push  upward 
the  acromion,  whidi  has  descended,  ai\d  which 
naturally  covers  it  like  an  arched  roof ;  at  the 
same  time  an  assistant  pushes  the  scapula  for.- 
ward  and  downward  in  a  direction  opposed  to 
that  which  is  given  the  arm.    In  order  that  the 
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parts  may  remain  in  this  situation,  it  will  be 
necessary  that  the  action  by  which  they  have 
been  placed  in  it  be  perpetuated  by  bandages ; 
that  is,  that  the  arm  be  supported  parallel  to  the 
trunk,  and  that  the  shoulder  be  pressed  down- 
ward at  the  same  time. 

To  effect  this,  a  circular  bandage  is  applied 
round  the  trunk  and  arm,  and  afterwards  made 
to  ascend  from  the  elbow  to  the  shoulder,  and 
•vice  versa.  In  this  last  direction,  the  bandage 
has  the  advantage  of  securing  on  the  shoulder 
the  compresses,  moistened  with  a  repellent  liquid, 
of  raising  the  humerus  against  the  acromion,  of 
which  it  ought  to  be  the  support,  while  nature 
effects  the  consolidation,  and  of  pressing  down 
the  scapula  to  the  level  of  the  acromion.  This 
bandage,  like  all  those  of  the  thorax,  is  very  lia- 
ble to  be  displaced,  on  account  of  the  motion  of 
the  thorax  ;  it  ought,  therefore,  to  be  frequently 
reapplied,  never  forgetting  on  these  occasions  to 
have  the  elbow  raised,  and  the  shoulder  pressed 
down. 

Although  fractures  of  the  scapula  consolidate 
in  the  ordinary  time  of  from  thirty-five  to  forty 
days,  yet  in  those  of  the  acromion  it  will  be 
necessary  to  continue  the  bandage  a  little  longer  5 
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not  that  the  generation  of  callus  is  slower  in  that 
part  of  the  bone  than  in  any  other,  but  because 
that  process  is  acted  on  by  two  strong  muscles, 
which  might  rupture  the  callus,  if  exposed  to 
their  action  before  it  had  acquired  a  great  de- 
gree of  solidity. 

To  these  mechanical  nieans  general  remedies 
may  be  added,  such  as  blood-letting,  &c.  The 
consequences  of  these  fractures  are  seldom  dan- 
gerous. A  case  has  been  giveri,  however,  in 
which  the  cellular  texture  which  unites  the  sub- 
SCapularis  muscle  to  the  depression  of  that 
name,  became  inflamed,  suppurated,  and"  a  deep- 
seated  abscess  was  formed,  for  which  it  was  found 
necessary  to  trepan  the  scapula.  A  person  re- 
ceived a  thrust  of  a  sword  in  the  shoulder ;  the 
weapon,  after  having  penCtrjited  the  integuments 
and  infraspinatus  muscle,  pierced  also  the  sca-^ 
pula,  and  wounded  the  subscapularis  muscle'. 
The  inflammatory  symptoms  were  intense,  find 
an  abundant  suppuration  took  place.  In  order  to 
stop  the  suppuration,  Marechal  enlarged  the  fis- 
tulous orifice  by  trepanning  the  scapula.  The 
operation  was  attended  with  success,  as  we  learn 
from  the  author  of  its  eulogium,  which  is  found 
at  the  commencement  of  the  second  volume  of 
the  Memoirs  of  the  Academy  of  Surgery. 

CHAPTER 
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CHAPTER  IX. 

OF  FRACTURES  OF;  THE  CLAVICLE. 

Many  causes  conspire  to  render  the  clavicle 
liable  to  fracture :  it  is  long  and  slender,  sup- 
ported in  its  middle  part  only  by  cellular  texture ; 
and  protected  externally  but  by  a  very  thin 
covering  of  soft  parts.  But  its  functions  contri- 
bute much  more  than  these  circumstances  to 
render  the  fracture  of  it  frequent.  It  serves  to ' 
keep  the  scapula  at  a  proper  distance  from  the 
sternum,  and  acts  as  a  point  d'afpui  to  the 
humerus,  every  impulse  of  which  it  receives  and 
transmits  to  the  sternum. 

A  fracture  of  this  bone  may  take  place  in  any 
part  af  its  length,  but  it  most  frequently  hap- 
pens near  its  middle,  because  its  curvature  is 
greatest  at  that  part.  Sometimes,  but  rarely,  it 
takes  place  near  the  extremity,  articulated  with 
the  scapula.  Fractures  of  it  may  be  transverse 
or  obHque  ;  simple,  or  complicated  with  contu- 
sion, wound,  or  detached  splinters — differences 
which  depend  on  the  action  of  the  fracturing 
cause.  A  blow  on  the  shoulder,  and  of  suffi- 
cient mommtumi  will,  as  it  acts  directly,  fracture 
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the  bone  in  that  part  on  which  it  is  inflicted,  and 
will  at  the  same  time  lacerate  or  contund  the 
soft  parts.  A  cpmminutive  fracture  may  be 
produced  by  this  means ;  and  if  the  violence  be 
sufficiently  great,  the  subclavian  vessels  and 
nerves  v^hich  lie  between  the  clavicle  and  first 
rib  may  be  torn  ;  and  a  paralysis  of  the  arm  pro- 
duced :  this  afTcction  frequently  follows  the  fall 
of  a  heavy  body  on  the  shoulder. 

If  the  fracture  be  caused  by  coiitre-coup,  in 
which  case  the  fracturing  force  is  immediately 
applied  to  the  ends  of  the  bone,  it  is. not  neces- 
sarily complicated  with  contusion.  A  fracture 
may  be  occasioned  in  this  way  by  a  fall  on  the 
point  of  the  shoulder,  or  on  the  hands,  the  arms 
being  extended.  It  may  happen,  however,  in 
this  case,  that  the  clavicle,  pressed  very  forcibly 
against  the  sternOm,  may  be  bent  much  beyond 
its  natural  curve,  and  fractured  so  obliquely, 
that  the  broken  portions  shall  jpierce  through  the 
integuments. 

Fractures  of  the  clavicle  are  generally  attended 
with  derangement  of  the  broken  portions,  those, 
however,  excepted,  which  take  place  near  the 
extremity  articulated  with  the  scapula,  and 
within   the  coraco-clavicular_  ligaments.  Al- 
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though  the  bone  be  very  slender  in  this  part,  yet 
His  so  strongly. attached  to  the  scapula  by  these 
fibrous  productions,  that  the  derangement  is 
scarcely  sufficient  to  indicate  the  existence  of  the 
fracture. 

'  The  mechanism  of  the  derangement  of  the 
pieces  is  easily  understood  :  the  external  portion 
is  that  which  is  always  deranged,  because  the 
internal,  retained  in  its  articulation  by  the  costo- 
clavicular ligaments,  and  drawn  in  opposite 
directions  by  the  sterno-cleido-mastoideus,  and 
pectoralis  major,  is  immoveably  fixed.  The 
external  fragment,  on  the  contrar}',  being  weighed 
down  by  the  arm,  and  drawn  in  the  same  direc- 
tion by  the  action  of  the  deltoides,  and  being  at 
the  same  time  drawn  forward  and  inward  by  the 
pectoralis  major,  is  carried  under  the  internal 
portion,  which  forms  an  eminence  over  it. 

From  the  moment  that  the  fracture  of  the 
clavicle  allows  the  shoulder  to  approach  the 
sternum,  the  arm  falls  on  the  fore  part  of  the 
breast ;  and  the  patient  resembles  in  that  parti- 
cular, an  animal  without  a  clavicle. 

One  of  the  principal  signs  of  fracture  of  the 
clavicle,  is  the  impossibility  which  the  patient 
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iinds  of  applying,  the  hand  of  the  side  affected  to 
his  forehead,  because  that  act  requires  a  senjicir- 
cular  motion  of  the  humerus,  which  cannot  be 
performed  if  that  bone  has  not  a  firm  po'mt 
d'appui.  If  the  patient  attempts  this  motion  of 
the  arm,  it  may  be  remarked  that  he  merely 
bends  the  fore-arm  and  incHnes  his  head,  in 
order  to  bring  the  hand  and  forehead  into  con- 
tact. In  addition  to  this  sign,  it  will  be  observed 
that  the  shoulder  and  superior  extremity  are 
placed  more  anteriorly  on  the  breast  and  nearer 
the  sternum,  than  in  their  natural  state,  or  than 
those  of  the  opposite  side.  The  patient  leans 
to  the  fractured  side ;  and  if  the  part  be  examined 
before  a  swelling  and  intlammation  has  come 
on,  the  motion  of  the  pieces  on  one  another  may 
be  perceived,  and  the  projection  formed  by  the 
end,  generally  of  the  internal  portion,  will  be 
evident.  A  crepitation  may  be  produced  by 
the  motion  of  the  shoulder,  but  not  without 
causing  great  pain.  These  signs,  independently  of 
preceding  eircumstances,  establish  clearly  the 
diagnosis  of  fractures  of  the  clavicle. 

If  the  soft  parts  have  suffered  no  extraordinary 
contusion,  a  frjfcture  of  the  clavicle  is  not  dan- 
gerous ;  but  if  the  fracture  be  comminutive,  the 
soft  parts  lacerated,  and  the  nerves  of  the  bra* 
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chial  plexus  injured,  much  danger  may  result 
from  it. 

For  no  fracture  have  so  many  bandages  and  so 
much  apparatus  been  invented,  as  for  that  of  the 
clavicle.  We  shall  examine  them  successively, 
and  point  out  their  defects  and  perfections.  The 
ancients  and  many  of  the  moderns  have  imagined,, 
that,  in  order  to  set  a  fracture  of  this  bone,  it  was 
necessary  to  have  the  shoulder  drawn  back,  and 
fixed  in  that  position:  to  effect  this,  it  was 
ordered  that  the  patient  should  be  placed  on  a 
low  stool,  so  that  an  assistant  might  place  his 
knee  between  lais  shoulders,  which  he  drew  back, 
at  the  same  time  with  both  his  hands,  whilst  the 
surgeon  applied  the  bandage,  which  was  to  keep 
the  parts  in  this  position.  It  is  easy  to  perceive 
that  in  thus  drawing  the  shoulders  toward  one 
another,  the  scapula  is  pushed  toward  the  ster- 
num, and  with  it  the  external  portion  of  the 
clavicle,  which  pa,sscs  under  the  internal.  If 
this  portion  be  sharp-pointed,  and  the  shoulders 
drawn  back  with  great  force,  it  may  lacerate  and 
pierce  the  integuments.  The  bandage  in  form 
of  the  figure  8,  with  which  it  is  attempted  to  keep 
the  parts  in  this  position,  does  not  correct  the 
defect  in  any  degree.  The  manner  of  its  appli- 
cation is  as  follows :    While  the  assistant  acts  as 

above 
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above  mentioned,  the  operator  applies  one  end  of 
a  seven-yard  bandage,  rolled  up  in  one,  to  the 
arm-pit  of  the  side  affected,  and  draws  it  ob- 
liquely to  the  opposite  shoulder,  round  which  it  is 
made  to  pass,  and  from  this  to  the  other  shoulder, 
about  v^'hich  it  is  to  be  rolled  in  the  same  man- 
ner, and  crossed  afterwards  repeatedly  before  and 
behind.     As  this  bandage  acts  obliquely,  its 
force  is  decomposed ;  it  is  therefore  necessary 
to  draw  it  very  tight,  in  order  to  keep  the  shoul- 
ders back.    But  this  extreme  constriction  o  fthe 
bandage  excoriates  the  parts  about  the  arm-pits, 
particularly  in  cases  of  women,  and  causes  much 
distress,  without  producing  any  good ;  besides, 
the  drawing  back  of  the  scapulae  [forces  the  frac- 
tured portions  to  overlap,  which  is  the  very  re- 
verse of  the  desired  effect ;  but  luckily  the  obli- 
quity of  its  action  prevents  it  from  acting  so  forci- 
bly astoconfine  the  shoulders;  even  though, aspre- 
scribed  by  J.  L.  Petit,  they  should  be  braced  be- 
hind by  a  compress.    The  iron  cross  proposed  by 
Holsler,  the  corselet  described  by  Brasdor  in  the 
Memoirs  of  the  Academy,  and  the  leather  strap 
proposed  by  Brunninghaussen,  ar»  only  modifi- 
cations of  the  figure  of  8  bandage,  and  have  no 
advantage  over  it.  All  act  obliquely  on  the  shoul- 
ders, tend  to  effect  a  derangement  of  the  frac- 
tured portions,  by  drawing  the  scapula  toward 

one 
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one  another,  excoriate  the  parts  about  the  arm 
pits,  and  do  not  prevent  the  descent  of  the  arm. 

The  general  rules  vvhieh  we  have  given  for  set- 
ting fractures,  are  to  be  attended  to  in  those 
of  the  clavicle.  Extension  is  to  be  performed 
by  means  of  the  limb,  which  articulates  with  the 
fractured  bone,  and  in  the  direction  of  this  latter. 
This  double  purpose  is  answered  by  using  the 
humerus  as  a  lever  of  the  first  species,  that  is,  by 
bririging  its  inferior  extremity  forward,  inward, 
and  upward,  and  pushing  the  shoulder  backward, 
upward,  and  outward:  the  humerus  may  be 
converted  into  a  lever  of  the  first  species,  by 
placing  g.  cushion  in  the  arm-pit,  which  cushion 
will  act  as  a  fulcrum  to  the  lever. 

The  Arabians,  and  Ambrose  Pare,  saw, 
though  indistinctly,  the  necessity  of  this  practice, 
and  now  and  then  had  recourse  ta  it ;  but  it 
remained  for  Desault  fully  to  dcvelope  it,  and 
invent  an  appropriate  apparatus. 

The  practice  of  this  celebrated  surgeon  consisted 
in  applying  in  the  arrh-pit  a  cushion,  made  of  hair 
or  flocks,  five  or  six  inches  long,  and  three  inches 
and  a  quarter  thick  at  its  base.  To  the  corners- 
of  its  base,   placed  upward,  are  fastened  two 
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strings,  which  beiug  passed  across  the  back  and 
breast,  are  to  be  tied  on  the  opposite  shouiacr. 
The  cushion  being  thus  placed,  the  surgeon  seizes 
the  patient's  elbow,  the  fore-arm  being  bent,  and 
brings  it  forv\ard,  upward,  and  inward,  press- 
ing it  with  force  against  the  breast.  By  this  ma- 
noeuvre the  humerus  carries  the  shoulder  out- 
ward ;  the  ends  of  the  fractured  portions  are  placed 
opposite  one  another,  and  the  deformity  dis- 
appears. All  that  is  then  necessary,  is  to  fix  the 
avm  in  that  situation,  and  prevent  it  from  moving 
all  the  time  that  nature  requires  for  the  con- 
solidation of  the  fracture.  For  this  purpose 
an  assistant  supports  the  arm  in  the  position 
given  to  it  by  the  surgeon ;  while  he  takes  a 
bandage  nine  yards  long,  rolled  up  in  one,  and 
places  one  end  of  it  in  the  arm-pit  of  the  oppo- 
site side,  and  draws  it  from  thence  over  the 
superior  part  of  the  arm,  and  across  the  back  to 
the  same  part.  This  first  cast  of  the  bandage  is 
exactly  covered  by  another,  which  secures  it,  and 
the  succeeding  casts  are  made  to  overlap  one 
another  one  third,  until  the  arm  is  covered  down 
to  the  elbow;  taking  care  at  the  same  time  to 
draw  the  bandage  tighter  in  proportion  as  it  de- 
scends ;  because  the  bandage  must  be  considered 
as  the  force  which  acts  on  the  lever;  for  which 
•reason  it  should  operate  particularly  on  its  ex- 
tremity. This 
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This  'first  bandage  being  applied,  compresses 
impregnated;  with  camphorated  spirit,  or  any 
other  resolvent  fluid,  are  placed  along  the  frac- 
tured bone.    Then  another  bandage  as  long  as 
the  former,  is  taken  by  the  operator,  and  one 
end  of  it^hrced  under  the  arm-pit  of  the  oppo- 
site side,  from  whence  it  is  drawn  across  the 
breast  over  the  compresses  and  the  fractured  part, 
down  behind  the  shoulder  and  arm,  and  upward 
on  the  breast,  after  having  passed  under  the 
elbow;  it  is  then  brought  across  to  the  sound 
shoulder,  under  and  round  which  it  is  passed,  in 
order  to  secure  the  first  cast ;  it  is  then  drawn 
atross  the  back,  brought  over  the  compresses, 
carried  down  before  the  shoulder  and  arm,  under 
the  elbow,  and  obliquely  behind  the  back  to  the 
arm-pit,  where  <  the   application  commenced. 
The  same  process  is  repeated  until  the  bandage 
is  entirely  applied.    The  principal  use  of  this 
bandage  is  to  support  the  arm  ;  it  admits  there- 
fore of  some  variety  in  its  appllcalion.  By  means 
of  these  two  bandages,  the  external  broken  por- 
tion is  raised  upward,  and  pushed  outward,  and 
therefore  the  two  principal  objects  are  attained. 
The  whole  apparatus  may  be  still  further  fixed 
and  secured,  by  pinning  the  bandage  wliere  it 
appears  to.have  any  effect.  Finally,  the  hand  is 
to  be  supported  by  means  of  a  sling. 

-  It 
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It  has  been  recommended  to  make  the  cushion 
for  the  arm,  pit  of  old  linen,  but  hair  or  flocks 
are  preferable  for  that  purpose.  A  cushion  made 
of  them  is  soft,  and  will  not  benumb  the  arm 
by  compressing  the  brachial  plexus,  or  occasion 
an  inflammation  or  gangrene  of  the  parts. 

It  must  be  allowed  that  this  bandage  of  De- 
sault  fulfils  every  indication  of  cure ;  but  it 
has  a  disadvantage  necessarily  attendant  on  every 
such  bandage,  passed  by  a  great  number  of  casts 
round  a  part  so  bulky  as  the  trunk  :  it  is  easily 
deranged.  The  dilatation  of  the  thorax  contri- 
butes much  to  this  effect,  particularly  in  women. 
It  has  a  further  disadvantage  with  respect  to 
females,  namely,  its  pressure  on  the  mammae, 
which  must  make  it  at  least  very  troublesome. 
In  both  m^n  and  woman  it  renders  respiration 
difficult.  To  these  disadvantages  may  be 
added  that  arising  from  the  difficulty  of  apply- 
ing it,  on  account  of  the  number  of  pieces  of 
which  it  consisits,  and  the  length  of  time  requi- 
site for  its  applicatioii-  Every  time  that  it  be- 
comes deranged,  it  will  be  necessary,  in  order  to 
re-apply  it,  ta' raise  the  arm  and  move  the 
shoulder  more  or  less,  which  motion  counteracts 
tj?e  consolidation  of  the  fracture. 


Convinced 
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Convinced  by  his  own  experience,  of  these  dis- 
advantages of  Desault's  apparatus.  Citizen 
Boyer  has  invented  the  .following  one,  more  sim- 
ple and  less  troublesome  ;  by  means  of  which  he 
has  effected  a  complete  cure  of  a  fracture  of  the 
clavicle,  without  deformity. 

It  consists  of  a  girdle  of  linen  cloth,  quilted, 
and  sfx  inches  broad,  which  passes  round  the 
trunk  on  a  level  with  the  elbow  :  it  is  fixed  on 
by  means  of  three  straps,  and  as  many  buckles 
fastened  to  its  extremities.  At  an  equal  distance 
from  its  extremities  are  placed  externally  on 
each  side  two  buckles  :  that  is,  two  anterior  and 
two  posterior  to  the  arm.  A  bracelet  of  quilted 
linen  cloth,  five  or  six  fingers  broad,  is.placed  on 
the  lower  part  of  the  arm  of  the  side  affected, 
and  laced  on  the  outside  of  the  arm  ;  four  straps 
fixed  to  this  bracelet,  that  is,  two  before  and  two 
behind,  correspond  to  the  buckles  on  the  outside 
of  the  girdle,  already  described,  and  answer 
the  purpose  of  drawing  the  lower  part  of  the 
arm  close  to  the  trunk ;  the  more  so,  as  the 
straps,  by  being  two  before  and  two  behind,  pre- 
vent the  arm  from  moving  either  backward  or 
forward.  With  this  apparatus,  as  well  as  with 
the  preceding,  the  cushion  must  be  applied  under 
the  arm. 

VOL.  I.  L  Nothlno; 


146       OF  FRACTURES  OF  THE  CLAVICLE. 

Noth  ing  can  be  easier  than  the  treatment 
of  a  simple  fracture  by  means  of  this  appa- 
i*atus,  the  use  and  application  of  which  may 
be  more  easily  conceived  by  the  assistance  of  the 
engraving  at  the  end  of  this  volume.  The  pa- 
tient himself  may  tighten  the  straps  and  press 
the  elbow  to  the  trunk,  whenever  it  is  found 
necessary.  He  may  quit  his  bed  in  a  few  days 
and  walk  about,  having  the  hand  and  fore- 
arm supported  in  a  sling.  A  fracture  of  the 
clavicle  is  frequently  consolidated  in  thirty  days, 
during  which  time  the  patient  need  not  be  con- 
fined to  any  very  strict  regimen. 

These  fractures,  when  compound,  are  treated 
as  directed  in  Chapter  I.  In  some  cases  it  may 
be  necessary  to  rub  an  irritating  substance  on  the 
arm,  when  a.  paralytic  affection  of  it  remains. 
If  the  fracture  be  double  or  comminutive,  it  will 
be  well  to  apply  a  flexible  splint  over'  the  com- 
presses moistened  with  a  resolvent  liquid,  as 
already  directed. 

IfDesault's  bandage  be  employed,  it  will  be 
necessary  to  renew  it  as  often  as  it  becomes  slack  ; 
and  we  believe  that  its  having  been  found  un- 
successful by  several  practitioners,  is  to  be 
ascribed  to  the  neglect  of  this  particclar  circum- 
stance. CHAPTER 
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CHAPTER  X. 

OF    FRACTURES    OF    THE  HUMERUS. 

This  bone  may  be  fractured  in  any  point  of  its 
length  :  in  the  middle,  at  either  extremity,  or 
above  the  insertion  of  the  pectoralis  majot,  latis- 
simus  dorsi,  and  terfes  major.  The  affection  in 
this  last-mentioned  case  is  termed  fracture  of  the 
neck  of  the  humerus  ;  but  that  denomination  has 
not  the  merit  of  being  strictly  anatomical.  It 
is  possible,  however,  that  what  is  strictly  called 
the  neck  of  the  humerus  may  be  fractured,  par- 
ticularly by  a  gun-shot  wound.  By  neck  of  the 
humerus,  we  understand  that  circular  narrowing 
which  sepai;ates  the  tuberosities  from  the  head. 

The  fractures  of  this  bone  may  be  transverse 
or  oblique,  simple  or  compound.  In  short, 
whatever  has  been  said  of  the  differences  of  frac- 
tures in  general,  is  applicable  to  those  in  par- 
ticular. The  same  may  be  said  of  the  causes, 
whether  acting  on  the  extremities  of  the  bone, 
or  immediately  on  the  part  fractured. 

The  transverse  fractures  of  the  middle  part 
under  the  insertion  of  the  deltoid  muscle,  are 

L  2  attended 
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attended  with  but  a  trifling  derangement.  The 
anterior  brachialis  and  triceps  brachialis,  attach- 
^  ed  posteriorly  and  anteriorly  to  both  fractured 
portions,  counteract  one  another,  and  admit  only 
a  slight  angular  derangement.  When  the  frac- 
ture takes  place  above  the  insertion  of  the  del- 
toid muscle,  the  inferior  portion  is  first  drawn 
outward,  and  then  upward  on  the  external 
side  of  the  superior.  Fractures  of  the  hu- 
merus, near  its  lower  end,  such  particularly  as 
are  transverse,  are  not  subject  to  much  derange- 
ment :  an  effect  which  is  to  be  attributed  to  the 
breadth  of  the  fractured  surfaces ;  to  their  being 
covered  posteriorly  by  the  triceps  brachialis,  and 
anteriorly  by  the  brachialis  anterior,  which  admit 
only  a  slight  angular  derangement  by  the  infe- 
rior portion  being  drawn  a  little  forward. 

The  oblique  fractures  are  always  attended  vvith 
derangement,  whatever  be  the  part  fractured. 
The  inferior  portion  being  drawn  upward  by  the 
action  of  the  deltoides,  biceps,  coraco-brachialis, 
and  long  portion  of  the  triceps,  glides  easily  on 
the  superior,  and  passes  above  its,  lower  extre- 
mity. Finally,  fractures  of  the  neck  of  the  hu- 
merus are  always  attended  with  derangement, 
which  is  produced  by  the  action  of  the  pectoralis 
major,  latissimus  dorsi,  and  teres  major,  which 

being 
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being  attached  to  the  lower  portion  near  its  - 
superior  extremity,  draw  it  first  inward  and 
then  upward,  in  which  last  direction  it  is 
powerfully  aided  by  the  biceps,  coraco-brachl- 
alis,  and  long  portion  of  the  triceps.  The  su- 
perior portion  itself  is,  in  this  case,  directed  a 
little  outward  by  the  action  of  the  infraspinatus, 
supraspinatus,  and  teres  minor,  which  rnake  the 
head  of  the  humerus  perform  a  rotatory  motion 
in  the  glenoidal  cavity. 

We  proceed  to  examine  the  different  marks  by 
which  these  fractures  may  be  ascertained. 

The  shortening  and  change  in  the  direction  of 
the  limb,  the  crepitation,  which  may  be  very  dis- 
tinctly perceived  by  moving  the  broken  pieces  in 
opposite  directions,  the  pain,  and  impossibility 
of  moving  the  arm,  &c.  joined  to  the  history  of 
the  preceding  circumstances,  render  it  easy  to 
establish  a  diagnosis.  It  may  happen,  how- 
ever, from  ignorance  or  inattention,  that  a  luxa- 
tion of  the  cubitus  may  be  mistaken  for  a  fracture 
•  of  the  lower  extremity  of  the  humerus.  In  treat- 
ing of  luxation,  we  shall  state  how  this  mistake, 
-which  might  be  of  the  most  dangerous  conse- 
quence, may  be  avoided. 


Fractures 
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Fractures  of  the  neck  of  the  humerus  are  not 
so  easily  ascertained,  and  have  been  frequently, 
for  want  of  attention,  confounded  with  luxations 
of  that  bone.  The  diagnostic  symptoms  of 
these  two  affections  are  however  very  different. 

When  the  neck  of  the  humerus  is  fractured,  a 
depression  is  observed  at  the  superior  extremity 
and  external  side  of  the  arm,  which  is  very 
different  from  that  accompanying  the  luxatior^ 
downward  and  inward  of  that  bone.  In  the  lat- 
ter case,  under  the  projection  of  the  acromion,  a 
deep  depression  is  found  in  the  part  which  the 
head  of  the  humerus  naturally  occupies  ;  where- 
as, in  the  fracture  of  the  neck  of  that  bone,  the 
shoulder  retain^  its  natural  form,  the  acromion 
does  not  project,  and  the  depression  is  found  be- 
low the  point  of  the  shoulder.  Besides,  in  exa- 
mining the  arm-pit,  instead  of  finding  there  a 
round  tumour  formed  by  the  head  of  the  hu- 
merus, the  fractured  and  unequal  extremity  of 
that  bone  will  be  easily  distinguished.  The  mo- 
tion of  the  broken  portions,  and  the  crepitation 
which  may  be  produced  by  moving  them,  serve 
still  further  to  establish  the  diagnosis, 

A  simple  fracture  of  the  body  of  the  humerus 
is  not  a  very  dangerous  affection :  in  that  near 

thq 
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the  extremities,  the  danger  is  greater,  because,  as 
has  already  been  mentioned,  inflammation  and 
false  anchylosis  are  more  to  be  apprehended,  and 
the  management  of  the  fracture  is  more  dif- 
ficult. 

Transverse  or  oblique  fractures  of  the  humerus 
are  easily  set.  An  assistant  placed  on  the  side 
Dot  affected,  and  having  his  hands  passed  before 
and  behind  the  thorax,  fixes  the  shoulder,  while 
another  draws  down  the  humerus  by  seizing  the 
fore-arm,  or  even  the  condyloid  processes  of  the 
humerus  :  the  operator  then  places  the  fractured 
surfaces  in  proper  contact.  The  criterion  of  the 
fracture  being  well  set,  is  the  arm  having  its 
proper  length,  form,  and  direction,  so  that  the 
external  condyloid  process  or  tuberosity  of  the 
humerus  may  correspond  with  the  most  salient 
part  of  the  shoulder.  When  the  fracture  is  thus 
set,  the  surgeon  takes  a  bandage  eight  yards  long 
rolled  up  in  one,  and  having  placed  some  lint  in 
the  palm  of  the  hand,  commences  the  application 
of  the  bandage  on  that  part,  drawing  by  its 
means  the  fingers  close  together,  after  which  it  is 
rolled  upward  on  the  rest  of  the  arm,  each  cast 
covering  a  part  of  the  preceding.  When  it  is 
brought  as  far  as  the  elbow,  the  fore-arm  is 
to  be  bent ;  and  when  carried  as  high  as  the  de- 
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pression  under  the  insertion  of  the  deltoides,  some 
lint  is  to  be  placed  under  it,  in  order  that  the 
compression  may  be  as  equal  as  possible;  the 
whole  arm  is  to  be  covered  alike  ;    but  three 
folds,  one  over  the  other,  are  to  be  made  on  the 
situation  of  the  fracture.    When  the  bandage 
has  reached  the  shoulder,  four  thin  splints  of 
wood,  or,  still  better,  of  tin,  slightly  convex,  are 
to  be  applied  one  opposite  the  other  on  the  arm  ; 
or,  if  the  arm  be  very  slender,  three  splints  may 
suffice.    While  an  assistant  holds  these  splints, 
they  are  fixed  by  turns  of  the  bandage  carried 
downwards,  which  cover  onie  another  partially  as 
before.    The  bandage  is  brought  up  again  in  the 
same  manner;  and,  if  long  enough,  down  again 
on  the  arm  and  fore-arm.  The  turns  of  the  band- 
age which  serve  to  fix  the  splints,  ought  not  to 
be  drawn  so  tight  as  to  cause  pain. 

It  is  indispensably  necessary  to  apply  the  band- 
age on  the  hand  and  fore-arm,  as  otherwise  these 
parts  would  tumefy,  on  account  of  the  circulation 
in  the  veins  and  lymphatics  being  obstructed.  This 
obstruction,  though  not  very  painful,  is  at  least 
troublesome.  Besides,  the  articulation  is  rendered 
stiff  by  the  swelling,  and  the  stagnant  fluid  be- 
coming thick,  conduces  very  much  to  produce  a 
false  anchylosis.    Should  this  precaution  have 

been 
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been  omitted  at  first,  the  bandage  should  be  ap- 
phed  even  after  the'sweUing  has  taken  place.  It 
is  scarcely  necessary  to  say,  that  every  part  of  the 
bandage  ought  to  be  impregnated  with  some  re- 
solvent liquid  :  independently  of  the  repellent 
effects  of  the  liquid,  the  bandage  can  be  bettec 
applied  when  wet  than  when  dry. 

If  the  patient  keep  his  bed,  a  pillow  should  be 
placed  under  the  arm ;  on  the  contrary,  if  he  re- 
main up,  it  will  suffice  to  support  the  hand  half 
prone  in  a  sling.  If  the  patient  be  very  vigorous, 
it  will  be  prudent  to  draw  some  blood,  and  to 
put  him  on  a  very  low  diet  for  some  time.  If  na 
bad  symptom  come  on  after  the  application  of 
the  apparatus,  it  need  not  be  taken  off  before  the 
fifth  day,  and  afterwards  every  eighth  or  tenth 
day,  so  that  the  consolidation  will  be  found 
perfect  at  the  fourth  or  fifth  removal.  It 
should  be  more  frequently  re-applied  for  a  frac- 
ture of  the  lower  extremity  of  the  humerus. 
The  articulations  of  the  elbow  and  shoulder 
should  be  frequently  moved,  in  order  to  prevent 
a  false  anchylosis  ;  but  the  motion  should  not  be 
attempted  before  the  callus  has  acquired  a  cer- 
tain degree  of  solidity. 


If 
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If  the  fracture  be  complicated  with  violent 
contusion,  and  great  inflammation  be  inevitable, 
or  already  established,  the  limb  should  be  placed 
on  a  pillow,  the  fore-arm  half  bent,  the  hand 
prone,  and  a  little  raised,  in  order  to  facilitate 
the  circulation  in  the  veins  and  lymphatics. 
Seultet's  bandage  is  first  applied,  its  separate 
pieces  being  previously  extended  on  a  linen 
cloth  as  long  as  the  humerus;  the  splints  are 
rolled  in  this  cloth,  and  applied  over  the  band- 
age, care  being  taken  to  place  little  chaff  bags 
where  they  may  be  necessary,  as  before  direct- 
ed. The  strings  or  tapes  whh  which  the  whole 
is  to  be  bound  externally,  should  not  be  drawn 
too  tight.  It  will  be  necessary  to  apply  emol- 
lient poultices  on  the  arm,  when  the  resolvent 
applications  do  not  discuss  the  swelling.  By 
accompanying  these  means  with  the  general 
treatment  in  similar  cases,  such  as  bleedings, 
rigorous  abstinence,  diluent  and  cooling  drinks, 
the  inflammatory  symptoms  disappear  "in  seven 
;  or  eight  days,  and  the  rolled  bandage,  as  last 

I  described,  may  be  substituted  for  that  of  Scul- 

tet.  If  the  fracture  be  comminutive,  or  com- 
plicated with  wound,  the  treatment  will  vary 
as  directed  in  Chapter  I.  on  the  General  Treat- 
ment of  Fractures. 

It 
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It  has  been  advised  in  fractures  of  the  lower 
extremity  of  the  humerus,  to  place  the  four  splints 
in  such  a  manner  as  that  they  should  extend 
equally  on  the  arm  and  fore-arm,  care  being 
taken  to  equalize  the  anterior  and  posterior 
sides,  particularly  the  bend  of  the  arm  and 
olecranon,  with  the  rest  of  the  limb,  fey  means 
of  graduated  compresses  properly  disposed.  But 
this  extension  of  -  the  whole  member  would  be 
painful,  and  might  produce  a  false  anchylosis  of 
jlhe  elbow. 

If  the  case  require  it,  four  splints  may  be  so 
hinged  in  their  middle  part,  as  that  the  anterior 
and  posterior  Ones  should  open  or  close  up  on 
their  breadth,  and  the  two  lateral  ones  on  their 
edges.  Instead  of  these  hinged  splints,  Citizen 
Boyer  has  successfully  employed  four  simple 
splints  for  the  humerus,  and  four  more  for  the 
fore -arm. 

The  fracture  of  the  neck  of  the  humerus  re- 
quires a  mode  of  treatment  which  it  is  necessary 
to  particularize.  It  has  been  proposed  in  this 
case  to  apply  the  spica,  or  the  eighteen -tailed 
bandage,  and  other  means  equally  insufficient. 
Moscati,  a  surgeon  of  Milan,  sensible  of  the 

difficulty 
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difficulty  of  acting  in  these  cases  on  the  su- 
perior portion,  invented  a  means  by  which  this 
inconvenience  was  overcome.  This  consisted 
in  filling  the  arm-pit,  previously  covered  with 
a  cloth  fastened  on  the  outside  of  the  shoulder 
with  tow  soaked  in  a  mixture  of  alum  and  the 
"white  of  an  egg  beat  up  together.  He  covered  the 
shoulder  with  a  similar  preparation,  and  over  that 
applied  the  spica  bandage.  This  mixture  dried 
up  rapidly,  and  formed  a  hard  crust  round  the 
part.  This  mode  of  treatment  (described  by  the 
author  in  the  Memoirs  of  the  Academy  of  Sur- 
gery) has  a  great  disadvantage ;  it  forces  the 
patient  to  keep  his  arm  at  a  distance  from  the 
trunk;  and  this  strained  and  unnatural  position 
is  incompatible  with  the  exact  juxta-position  of 
the  broken  portions,  the  situation  of  which 
cannot  be  known  while  covered  by  this 
substance. 

Ledran  thought  of  combining  this  invention 
pf  Moscati's  with  the  means  used  by  the  ancients, 
which  consisted  in  making  the  trunk  serve  as  an 
internal  splint,  and  binding  the  arm  to  the  trunk 
by  a  circular  bandage.  This  correction  by  Le- 
dran led  to  the  invention  of  the  bandage  for  the 
clavicle,  the  application  of  which  Desault  ex- 
tended 


OP  FRACTURES  OF  THE  HUMERUS.  157 

tended  to  fractures  of  the  neck  of  the  humerus. 
According  to  this  method,  the  arm  is  enveloped 
by  a  bandage,  and  the  elbow  pressed  toward  the 
breast,  a  cushion  being  first  placed  in  the  arm- 
pit: another  circular  bandage  is  then  passed  round 
the  arm  and  trunk,  splints  are  applied  to  the  an- 
terior, posterior,  and  lateral  parts  of  the  arm,  and 
some  compresses  wet  with  a  resolvent  liquid  are 
applied  on  the  shoulder. 

By  means  of  this  apparatus,  fractures  of  the 
neck  of  the  humerus  consohdate  as  easily,  and 
sometimes  in  less  time  than  those  of  its  middle 
part. 

It  sometimes  happens,  that  in  young  subjects 
the  head  of  the  humerus,  being  yet  but  an  epi- 
physis, separates  from  the  rest  of  the  bone  in 
consequence  of  a  blow  or  fall  ;  which  affection^ 
both  as  to  the  diagnostic  symptoms  and  treat- 
ment, is  analogous  to  a  fracture  of  the  same  part 
in  a  more  advanced  age.  It  is,  however,  particu- 
larly necessary  in  this  case,  to  fill  the  arm-pit  so 
as  to  throw  outward  the  lower  portion  of  bone  ; 
because,  if  the  parts  be  not  exactly  and  fairly 
united,  the  motions  of  the  arm  will  be  impeded 
to  a  certain  degree  for  ever  after. 


In 
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In  compound  fractures  of  the  neck  of  the  ho- 
merus,  as  well  as  in  those  of  the  body  of  that 
bone,  no  attempt  is  to  be  made  to  set  the  frac- 
.  turc  till  the  inflammatory  symptoms  have  sub- 
sided. 


CHAPTER 
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CHAPTER  XI. 

OF  FRACTURES  OP  THE  FORE-ARM. 

Some  authors  have  denominated  complete,  those 
fractures  of  the  fore-arm  in  which  both  bones  arc 
fractured ;  and  incomplete,  those  in  which  one 
only  is  fractured.  We  have  already  given  it  as  our 
opinion  that  these  denominations  are  fallacious, 
and  we  will  substitute  for  them  that  of  fracture 
of  the  fore-arm,  when  both  the  bones  of  which  it 
is  composed  are  fractured ;  and  that  of  the  radius 
or  cubitus,  where  only  one  of  these  bones  is  frac- 
tured. 

SECTION  I. 

Of  Fractures  of  the  Fore-arm. 

They  are  almost  always  the  consequence  of  a 
fall,  or  blow  on  the  fore-arm,  and  take  place  in 
the  part  on  which  the  cause  has  immediately 
acted.  It  is  difficult  to  imagine,  that,  by  a  fall  on 
the  palm  of  the  hand,  both  bones  could  be  frac- 
tured at  once,  because  the  radius  alone  receives 
the  impulse  communicated  by  the  hand  :  the  cu- 
bitus 
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bitus  having  no  immediate  connexion  with  the 
hand,  cannot  be  often  fractured  by  this  cause. 

,  These  bones  may  be  fractured  on  the  same 
level,  as  most  frequently  happens,  or  the  fracture 
of  one  may  be  higher  than  that  of  the  other. 
Fractures  of  these  bones,  whether  transverse  or 
oblique,  are  generally  complicated  with  greater 
or  less  contusion,  wound,  detached  splinters,  and 
other  concomitants  of  affections  of  this  kind. 

The  connexion  of  the  two  bones  of  the  fore* 
arm  by  the  interosseous  ligament  which  occu- 
pies the  interval  by  which  they  are  separated,  and 
the  manner  in  which  the  muscles  which  are  at- 
tached to  both,  are  inserted  into  them,  render  the 
derangement  of  the .  broken  pieces  in  the  longi- 
tudinal direction  very  difficult ;  and,  in  reality, 
a  derangement  in  this  direction  has  been  seldom 
observed,  and  never  to  any  considerable  degree  : 
when  it  does  take  place,  it  is  to  be  ascribed  to  the 
cause  of  the  fracture  rather  than  to  muscular 
contraction.  The  derangement  in  the  direction 
of  the  diameter,  on  the  contrary,  always  takes 
place  in  such  a  manner,  as  that  the  four  pieces 
approach  one  another,  and  the  interosseous  in- 
terval diminishes,  or  is  entirely  obliterated  at 
that  part  near  the  seat  of  the  fracture  ;  which  ap- 
proximation 
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proximationr  of  the  ends  of  the  bones  causes  an 
evident  deformity  of  the  part. 

To  this  derangement  must  be  added  the  angu- 
lar, which  the  fracturing  cause  always  produces, 
either  forward  or  backward,  according  to  its  di- 
rection. , 

The  existence  of  these  fractures  is  easily  ascer- 
tained from  the  history  of  the  circumstance,  from 
the  pain,  which  is  rendered  more  acute  by  moving 
the  hand,  from  the  impossibility  of  performing 
pronation  or  supination  of  the  hand,  and  from 
the  noise  produced  by  the  friction  of  the  fractured 
surfaces  whenever  these  motions  are  attempted  ; 
iinally,  from  the  change  in  the  form  of  the  arm, 
the  anterior  and  posterior  sides  of  which  appear 
tumefied  by  the  protrusion  of  the  muscles  which 
the  broken  bones  have  displaced  from  the  inter- 
osseous interval,  the  other  sides  being  depressed, 
and  from  the  mobility  of  the  broken  portions, 
and  change  in  the  direction  of  the  arm. 

When  these  bones  are  fractured  near  their  in- 
ferior extremities,  the  inflammatory  swelling 
might  render  a  diagnosis  less  clear,  and  cause 
the  fracture  to  be  mistaken  for  a  luxation  of  the 
hand.    But  the  two  cases  may  be  distinguished 

VOL.  I.  M  bv 
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by  simply  moving  the  band  ;  by  which  motion, 
if  there  be  luxation  without  fracture,  the  styloid 
processes  of  the  radius  and  cubitus  will  not  change 
their  situation  ;  but  if  a  fracture  do  exist,  these 
processes  will  follow  the  motion  of  the  hand. 

In  order  to  adjust  a  fracture  of  these  bones, 
the  fore-arm  is  bent  to  a  right  angle  with  the 
arm,  and  the  hand  placed  in  a  position  between 
pronation  and  supination.  The  fore-arm  and 
hand  being  thus  placed,  an  assistant  seizes  the 
four  fingers  of  the  patient,  and,  by  pulling,  ex- 
tends the  fractured  parts,  while  another  assistant 
makes  counter-extension  by  fixing  the  humerus 
with  both  his  hands.  By  these  means,  the  opera- 
tor is  enabled  to  restore  the  bones  to  their  natu- 
ral situation,  and  to  push  the  soft  parts  into  the 
interosseous  space,  by  a  gentle  and  graduated 
pressure  on  the  anterior  and  posterior  sides  of  the 
arm.  Coaptation  is  very  easy  in  fi-actures  of 
these  bones,  as  are  indeed  all  the  other  parts  of 
the  operation,  iti  which  effort  and  violence  are 
not  at  all  required. 

The  fracture  being  thus  set,  the  bones  arc  kept 
in  their  place  by  applying  first  on  the  anterior 
and  posterior  sides  of  the  fore-arm  two  longi- 
tudinal and  graduated  compresses,  the  base  of 

which 
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which  is  to  bfe  in  contact  with  the  arm.  The 
depth  of  these  compresses  should  hb  propor- 
tioned to  the  thickness  of  the  arm,  increasing 
as- the  diameter  of  the  arm  diminishes.    In  the 
next  place,  the  surgeon  takes  a  bandage  about 
six  yards  long  rolled  up  in  one,  and  makes  three 
turns  of  it  on  the  fractured  part,  descends  then 
to  the  hand  by  casts  partially  superposed  on  one 
another,  and  envelopes  the  hand  in  passing  the 
bandage  between  the   thumb  and  index:  the 
bandage  is  then  carried  upward  in  the  same  man- 
ner, and  reverted  wherever  the  inequality  of  the 
arm  may  render  it  necessary.    The  compresses 
and  bandage  being  thus  far  applied,  the  sur- 
geon lays  on  two  splints,   one  anteriorly,  the 
-Other  posteriorly,  and  passes  the  part  of  the 
bandage  that  yet  remains  over  them,  in  sucb  a 
manner  as  entirely  to  cover  them.    It  may  h6t 
be  unnecessary-  to  remark,  that  the  compresses 
and  splints  should  be  of  the  same  length  as  the 
arm.    It  would  be  useless  to  employ  lateral 
splints  in  this  case,  unless  (vv'hat  is  scarcely  ever 
to  be  expected  or  met  with^  a  derangement 
should  have  taken  place  in  that  direction.    Il  is 
evident,  that  lateral  splints  would  counteract 
the  compresses  and  two  other  splints,  by  increas- 
ing the  radio-cubital  diameter  of  the  arm,  and  by 
concurring  with  the  action  of  the  pronatores  to 

M  2  move 
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move  the  pieces  into  the  interosseous  space, 
The  surgeon's  attention  should  be  most  particu- 
larly directed  to  preserve  the  interosseous  space; 
for,  if  this  be  obliterated,  the  radius  cannot  rotate 
on  the  cubitus,  nor  the  motion  of  pronation  or 
supination  be  executed  ;  and  this  object  may  be 
obtained  with  certainty  by  applying  the  com- 
presses and  splints  in  such  a  manner  as  that  the 
fleshy  parts  may  be  forced  into,  and  confined 
in,  the  interosseous  space,  and  by  renewing  the 
bandage  every  seven  or  eight  days. 

Such  is  the  treatment  of  a  simple  fracture  of 
the  fore-arm.  If  the  contusion  be  excessive,  with 
wound  or  comminutive  fracture,  the  splinters 
should  be  extracted,  the  arm  placed  on  a  pillow, 
s.rA  dressed  with  the  usual  topical  applications 
adapted  to  the  degree  of  inflammation,  the  pa- 
tient bled,  and  Scultet's  bandage  applied.  If  the 
inflammatory  symptoms  continue  a  certain  length 
of  time,  the  bones  consolidate  in  a  manner  that 
deforms  the  arm,  and  renders  it  impossible  to 
perform  the  movements  of  pronation  and  supina- 
tion :  this  may  be  prevented,  if  the  inflammatory 
symptoms  disappear  so  much  on  the  fifteenth  or 
twentieth  day  as  to  admit  the  application  of  the 
apparatus  for  simple  fractures. 


If 
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If  the  fracture  be  simple,  and  the  contusion 
inconsiderable,  it  will  not  be  necessary  to  confine 
the  patient  to  bed :  he  may  be  allowed  to  walk 
about, and  attend  to  his  business,  having  the  arm 
supported  in  a  sling.  The  consolidation  is  gene- 
rally perfect  in  thirty  or  forty  days,  no  difference 
being  perceivable  in  the  time  necessar)'  for  the 
generation  of  the  callus  in  the  case  in  which  the 
two  bones  are  fractured,  and  that  in  which  only 
one  is  broken. 

SECTION  II. 

Of  Fractures  of  the  Radius. 

Of  all  fractures  of  the  fore-arm,  this  is  the 
most  frequent :  the  radius  being  almost  the  sole 
support  of  the  hand,  of  which  it  has  been  called 
the  manuhium,  and  being  in  the  same  line  with 
the  humerus,  is  for  both  these  reasons  more  ex- 
posed to  fracture  than  the  cubitus,  which  corre- 
sponds with  the  hand  only  by  a  very  small  sur- 
face, and  which  does  not  form  a  straight  line 
with  the  humerus. 

Fractures  of  this  bone,  whether  transverse  or 
oblique,  near  its  middle  part  or  extremities,  may 
be  caused  by  a  fall  or  blow  on  the  fore-arm,  or, 
as  happens  in  most  cases,  by  a  fall  on  the  palm 
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of  the  hand.  When  the  body  is  thrown  ofF  its 
centre  of  gravity,  and  fiilling  appears  inevitable, 
we  are  apt,  from  habit,  to  extend  our  arms,  and 
let  the  hands  come  first  to  the  ground ;  in  which 
case,  the  radius,  pressed  between  the  hand  which 
is  supported  on  the  ground,  and  the  humerus, 
from  v^'hich  it  receives  the  whole  momentum  of 
the  body,  is  bent,  and,  if  the  fall  be  sufficiently 
violent,  broken  more  or  less  near  its  middle  part. 
When,  after  an  accident  of  this  kind,  pain  and  a 
difficulty  of  performing  the  motions  of  pronation 
and  supination  supervene,  the  probability  of  a 
fracture  of  the  radius  is  very  strong.  The  truth 
is  fully  ascertained  by  drawing  the  hand  along 
that  bone  on  the  external  side  of  the  forc-arm, 
with  as  great  a  degree  of  pressure  as  the  pain 
excited  will  admit:  besides,  in  endeavouring  to 
perform  supination  or  pronation  of  the  hand, 
a  crepitation  will  be  heard,  and  the  moving  of 
the  broken  portions  perceived,  if  the  bone  be  in 
reality  fractured ;  but  it  is  not  amiss  to  warn 
against  mistaking  the  noise  made  by  the  tendons 
I  of  the  muscles  of  the  thumb  which  wind  on  the 
inferior  and  exterior  part  of  the  radius,  for  a 
crepitation  produced  by  the  rubbing  of  the  frac- 
tured surfaces.  These  tendons  are  thick  and  dry 
in  labouring  people,  and  cause  a  certain  noise  on 
being  moved  in  their  sheaths,  in  which  there 
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is  a  scarcity  of  synovia.     This  noise  is  easily 
distinguished  from  crepitation  by  an  experienced 
car.  When  the  fracture  takes  place  near  the  head 
of  the  radius,  the  diagnosis  is  more  difficult  on 
account  of  the  depth  of  soft  parts  over  the  bone  in 
that  part.    In  this  case,  the  thumb  is  tp  be  placed 
under  the  external  condyle  of  the  os  humeri,  and 
on  the  superior  extremity  of  the  radius,  and  at 
the  same  time  the  hand  is  to  be  brought  to  the 
prone  and  supine  positions.    If  in  these  trials, 
always  painful,  the  head  of  the  bone  rests  mo- 
tionless, there  can  be  no  doubt  of  its  being 
fractured.    The  causes  of  derangement  are  here 
the  same  as  in  fractures  of  thf-  fore-arm,  and 
it  can  never  take  place  but  in  the  direction  of 
the  diameter  of  the  bone,  and  is  effected  prin- 
cipally by  the  action  of  the  pronating  muscles. 
The  cubitus  serves  as  a  splint  in  fractures  of  the 
radius  J  and  the  more  effectually  so,  as  these 
two  bones  are  connected  with  one  another  in 
their  whole  length.     Notwithstanding  the  evi- 
dence of  the  mechanism  which  prevents  the  lon- 
gitudinal derangement,  J.  L.  Petit  has  thought 
that  derangement  possible. 

Extension  and  counter- extension^  are  made  in 
the  same  way  as  in  fractures  of  both  bones  of  the 
fore-arm,  with  this  slight  difference,  that  the  as- 

M  4  sistant 
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sistant  who  makes  tlie  extension  should  indhie 
the  hand  to  the  cubital  side  of  the  fore  arm. 
Great  care  is  to  be  taken,  that,  by  means  of 
graduated  compresses  placed  on  the  anterior  and 
posterior  sides  of  the  fore-arm,  the  natural  shape 
be  restored,  the  convexity  produced  by  the  frac- 
ture removed,  and  that  the  bandage  may  act 
principally  on  the  extremities  of  the  dorso-pal- 
maris  diameters,  by  which  action  the  fleshy  parts 
will  be  pressed  in  between  the  two  bones,  and 
therefore  these  bones  kept  separate,  and  the  in- 
terosseous space  preserved  to  the  extent  which 
is  natural,  and  which  is  necessary  for  the  prona- 
tion and  supination  of  the  hand. 

It  vvould  be  superfluous  to  repeat  here  what 
has  been  said  in  the  preceding  section  on  the 
mode  of  perfecting  the  cure,  and  combating  the 
symptoms  which  might  complicate  the  fracture  : 
the  treatment  in  this  respect  being  absolutely  the; 
same  in  both  cases. 


SECTION  nr. 
Of  Fractures  of  the  Cubitus. 

Fractures  of  this  bone,  less  frequent  than 
those  of  the  radius  for  the  reasons  already  men- 
tioned, 
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tioned,  fake  place  generally  at  its  lower  extre- 
mity, because  it  is  smaller  and  less  covered  at  that 
part  than  at  any  other ;  consequently  we  find, 
that  a  fracture  of  this  bone  is  almost  always  the 
result  of  a  force  acting  immediately  on  the  part 
fractured;  as,  for  instance,  when  one  falls  and 
strikes  the  internal  side  of  the  fore- arm  against  a 
hard  resisting  body.  On  applying  the  hand  jp^ 
diciously  on  the  inside  of  the  fore-arm,  this  frac- 
ture is  easily  ascertained  by  the  depression  iri 
that  part,  from  the  Inferior  portion  being  drawn 
toward  the  radius  by  the  action  of  the  pronator 
radii  quadratus.  This  derangement  is  in  general 
less  than  that  which  takes  place  in  fractures  of  ' 
the  radius.  The  superior  portion  of  the  cubitus 
remains  unmoved,  as  has  been  well  observed  by 
J.  L.  Petit. 

In  this  case,  the  assistant  who  extends  the 
parts,  inclines  the  hand  to  the  radial  side  of  the 
fore-arm,  the  surgeon  pushes  the  flesh  between 
the  two  bones,  and  applies  the  apparatus  last  de- 
scribed. In  all  fractures  of  the  bones  of  the  fore- 
arm,  and  particularly  in  those  which  are  near  the 
head  of  the  radius,  a  false  anchylosis  is  to  be 
apprehended,  and  should  be  guarded  against  by 
moving  the  elbow  gently  and  frequently,  when 
the  consolidation  is  advanced  to  a  certain  de- 
gree. 
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gree.    This  precaution  is  more  esi^ecially  neces- 
sary in  fractures  of  the  olecranon. 

SECTION  IV. 

Of  Fractures  of  ihe  Olecranon. 

This  curved  process,  by  which  the  cubitus  is 
terminated  superiorly,  its  anterior  surface  being 
covered  with  cartilage,  and  its  posterior  having 
the  tendon  of  the  triceps  brachialis  inserted 
into  it,  is  very  analogous  to  the  patella ; 
and  the  resemblance  would  be  perfect,  if  the 
latter,  instead  of  being  attached  to  the  tibia  by 
a  strong  ligament,  were  a  continuation  of  its 
substance,  as  the  olecranon  is  of  that  of  the  cu-r 
bitus.  This  similitude  is  still  stronger  in  the 
fractures  of  these  two  bones  ;  so  that  what  will 
be  said  on  fractures  of  the  patella,  to  which  a 
long  chapter  shall  be  consigned,  may  be  applied 
to  those  of  the  olecranon. 

These  last-mentioned,  which  almost  always 
iake  place  at  the  base,  and  seldom  at  the  sum- 
mit of  the  olecranon,  may  be  oblique,  but  are 
more  frequently  transverse.  They  are  occasioned 
sometimes  by  the  contraction  of  the  triceps  bra- 
chialis, but  more  frequently  by  some  external 
5  force. 
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force,  as  by  a  fall  backward  on  the  elbow.  The 
fracture  of  the  patella  is,  on  the  contrary,  more 
frequently  produced  by  muscular  contraction  than 
by  an  external  cause. 

When  the  olecranon  is  detached  from  the 
cubitus  by  any  cause,  it  is  always  drawn  upward 
by  the  contraction  of  the  triceps  brachialis,  and 
the  interval  between  it  and  the  cubitus  is  percep- 
tible to  the  touch  or  sight,  and  increases  or  di- 
minishes by  the  flexion  or  extension  of  the  fore- 
arm. The  ascent  of  the  separated  olecranon 
along  the  lower  extremity  of  the  humerus,  may 
be  more  or  less  considerable  .  in  all  cases,  how- 
ever, it  ascends  above  the  condyles,  or  lower 
tuberosities  of  the  humerus.  Finally,  the  ole- 
cranon may  be  pushed  by  the  fingers  to  one  side 
or  other,  without  any  motion  being  communi- 
cated to  the  cubitus. 

Nothing  can  be  easier  than  to  distinguish  by 
these  marks  a  fracture  of  .the  olecranon,  from  a 
luxation  of  the  cubitus  backward,  with  which, 
however,  it  has  been  confounded.  It  is  true, 
that  when  the  fracture  has  been  occasioned  by 
an  extremely  violent  cause,  the  contusion  and 
inflammatory  swelling  may  be  so  great  as  to 
render  the  diagnosis  diflicult,  if  not  impossible. 

But 
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But  this  uncertainly  should  not  influence  the 
treatment,  winch  must  be  directed  first  against 
the  inflammation,  whether  the  fracture  exist  or 
not.  When  the  inflammation  and  its  concomi- 
tant symptoms  have  been  allayed  by  blood-let- 
ting, the  use  of  emollients,  and  other  such  means, 
the  discovery  of  the  fracture  will  be  easy ;  and 
if  it  be  found  to  exist,  it  is  to  be  treated  in  the 
following  manner. 

The  divided  parts  are  brought  into  contact, 
by  extending  the  fore- arm,  and  pushing  down  the 
olecranon  from  the  place  to  which  it  had  been 
drawn  by  the  contraction  of  the  triceps.  The 
principal  object  is  to  counteract  the  action  oF 
this  muscle,  which  tends  incessantly  to  separate 
the  detached  olecranon  from  the  cubitus.  To 
effect  this  purpose,  a  circular  bandage,  mode- 
rately broad,  is  passed  on  the  fore-arm,  fully 
extended ;  this  being  done,  the  olecranon  is 
pushed  down  into  contact  with  the  cubitus,  and 
the  middle  part  of  a  long  compress  placed  behind 
it,  the  extremities  of  vvhich  are  brought  down- 
ward, and  crossed  on  the  anterior  part  of  the  fore- 
arm ;  after  which  several  turns  of  the  bandage 
macle  so  as  to  cross  one  another,  are  carried 
round  the  articulation  of  the  elbow.  The  band- 
age should  then  be  rolled  up  on  the  humerus. 
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in  order  to  diminish,  by  pressure,  the  irritability 
of  the  triceps  brachialis,  which  is  relaxed  by  the 
extension  of  the  fore-arm.    This  bandage  being 
appUed,  the  bend  of  the  fore-arm  is  filled  with 
lint,  and  a  long  splint  applied  on  it  anteriorly, 
by  which  the  flexion  of  the  arm  is  prevented. 
This  splint  is  fixed  by  the  same  bandage,  rolled 
on  downward  from  the  slwulder  to  the  wrist, 
and  upward  again  if  the   bandage  be  long 
enough.    The  oblique .  casts  of  the  bandage, 
which  cross  one  another  on  the  articulation, 
forming  a  kind  of  a  figure  of  8,  ought  to  be 
nicely  applied,  and  drawn  very  tight ;  because, 
if  but  slightly  braced,  their  action,  which  is  ob- 
lique, will  not  be  sufficient  to  confine  the  ole- 
cranon to  its  situation.    Previous  to  the  appli- 
cation of  these  oblique  casts,  the  skin  of  the 
olecranon  should  be  drawn  up  by  an  assistant ; 
for,  if  this  precaution  be  not  taken,  it  may  sink 
between  the  divided  portions,  and  prevent  their 
contact, 

Though  the  contact  be  exact  immediately 
after  the  application  of  the  bandage,- yet  if,  as  is 
apt  to  happen,  the  bandage  become  relaxed,  or 
•if  the  patient  inadvertently  contract  the  triceps, 
the  olecranon  ascends,  because  the  bandage, 
acting  perpendicularly  to  its  direction,  can  but 

feebly 
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feebly  oppose  the  ascent  of  this  process.  An 
interval  will  therefore  exist  between  the  cubitus 
and  olecranon,  which  will  be  filled  up  by  gra- 
nulations, and  by  the  thickening  of  the  perios- 
teum, or  tendinous  expansion  of  the  triceps 
which  covers  that  bone ;  and  the  reunion  of  the 
parts  will  be  effected  by  means  of  an  intermediate 
ligamentous  substance,  the  length  of  which  will 
depend  on  the  careful  application  and  frequent 
renewal  of  the  bandage. 

To  this  cause,  as  Camper  supposed,  is  to  be 
attributed  the  impossibility  of  obtaining  an  im- 
mediate reunion  of  the  olecranon  to  the  cubitus, 
and  not  to  a  defect  of  periosteum,  or  humec- 
tation  of  the  parts  by  synovia,  as  some  authors 
have  thought. 

We  shall  state  the  grounds  of  our  opinion  on 
this  subject  in  treating  of  fractures  of  the  neck  of 
the  humerus,  and  of  the  patella.  In  forty  or 
forty-five  days  the  ligamentous  substance  ac- 
quires its  greatest  consistence,  but  ;  the  afticu- 
lation  should  not  be  kept  motionless  go  long ; 
gentle  motion  may  be  commenced  on  the  twenty- 
fifth  or  thirtieth  day.  The  object  of  these  mo- 
tions is  to  prevent  a  false  anchylosis  of  the  arti- 
culation, not,  as  David  thought,  by  preventing 

the 
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the  growth  of  Inifequalities  or  asperities  on  the 
callus,  but  by  facilitating  the  absorption  of  tht 
inspissated  fluids  accumulated  about  the  part ; 
by  stimulating  the  secretion  of  synovia,  and  ex- 
citing the  irritability  of  the  muscles,  benumbed 
by  long  inactivity. 

In  cases  of  recovery  obtained  by  these  means, 
the  olecranon  adheres  to  the  cubitus  firmly- 
enough  to  transmit  to  it  the  action  of  the  tri- 
ceps muscle,  and  to  moderate  the  extension  of 
the  fore-arm. 

Compound  fracture  of  the  olecranon  is  an 
accident  of  the  most  grievous  nature,  on  account 
of  the  great  number  of  nerves  which  pass  in  the 
neighbourhood  of  that  part ;  it  should  therefore 
be  treated  with  the  greatest  care :  the  inflamma- 
tory symptoms  are  to  be  combated  by  copious 
and  repeated  bleedings  ;  the  arm  is  to  be  placed 
half  bent  on  a  pillow,  and  dressed  with  Scultet's 
bandage.    In  these  cases  the  intermediate  liga- 
mentous substance  is  always  longer  than  in  sim- 
ple fracture,  and,  consequently,  the  force  of  the 
arm  is  much  diminished.    If  a  false  anchylosis 
be  prevented  by  judiciously  exercising  the  articu- 
lation as  soon  as  the  state  of  the  parts  will  per- 
mit, the  patient  may  think  himself  fortunate. 

If 
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If  the  inflammatory  swelling,  &c.  be  not  dis- 
sipated before  the  twenty-fifth  or  twenty-sixth 
day,  the  application  of  the  apparatus  we  have 
described  will  be  useless,  because  it  will  be  ne- 
cessary, at  that  time,  to  begin  to  exercise  th^ 
•  articulation,  the  formation  of  the  ligamentoui> 
Substance  being  then  considerably  advanced^ 
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CHAPTER  XII. 

OF  FRACTURES  OP  TKE  BONES  OP  THE  HAND. 

SECTION  lb 

Of  Fractures  of  the  Bones  of  the  Carpus, 

The  eight  small  bones  which,  placed  in  two 
rows,  compose  this  part  of  the  hand,  ave  sus- 
ceptible only  of  comminutive  fracture.  Their 
smallness,  and  spongy  texture,  do  not  admit  of 
their  being  fractured  but  by  a  cause  which  acts 
on  them  immediately;  and,  in  fact,  fractures 
of  them  are  always  occasioned  either  by  a  gun* 
-  shot  wound,  or  some  very  heavy  body  falling  on 
the  hand.  It  is  obvious  that  in  cases  of  this  na- 
ture, more  attention  is  to  be  paid  to  the  state  of 
the  soft  parts  than  to  the  fracture.  It  often  hap- 
pens, that  fractures  of  these  bones  rendet  am- 
putation at  the  articulation  of  the  wrist  neces- 
sary, or  even  that  of  the  fore-arm. 

VOL.  r.  N  SECTION 
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SECTION  II, 

Of  Fractures  of  the  Bones  of  the  Metacarpus. 

Fractures  of  these  bones  are  rare,  because 
any  impulse  received  by  the  hand  is  divided  be» 
tween  all  these  bones.  That  which  supports  the 
thumb,  and  which  is  unconnected  with  the 
others,  would  be  frequently  fractured,  if  its  mo- 
\>\\\iy  did  not  secure  it  against  that  accident. 

These  fractures  are  always  the  result  of  a  force 
immediately  applied ;  for  the  length  of  the 
metacarpal  bones,  though  ranged  in  the  class 
of  long  bones,  so  little  iexceeds  their  other  di- 
mensions, that  it  can  never  happen  that  a  force 
acting  on  their  extremities  can  break  them  about 
their  middle  part.  If  the  hand  be  very  forcibly 
pressed  between  two  Bodies,  or  if  a  heavy  body 
fall  on  it,  comminutive  fracture  will  be  the  result ; 
and  almost  always  several  of  these  bones  are 
fractured  at  once.  The  following  case,  how- 
ever, furnishes  an  example  of  a  fracture  of  one 
of  them.  An  armourer  proving  some  muskets, 
made  use  of  an  iron  ram-rod  for  setting  fire 
to  the  priming :  the  musket  was  forced  back 
by  the  explosion,  and  the  iron  rod  thrust  into 

his 
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his  hand,  so  as  to  project  on  the  other  side,  ahd 
raise  up  the  integuments.  The  rod  was  drawn 
out,  and  the  wound  dressed  with  lint  and  emol- 
lient poultices ;  and  on  the  fourth  day  the  patient 
complained  of  excessive  pain,  when  he  attempted 
to  bend  the  fourth  or  ring  finger.  On  examin- 
ing the  part  with  care,  and  pressing  the  fourth 
bone  of  the  metacarpus,  it  was  found  by  the  cre- 
pitation and  motion,  that  that  bone  was  frac- 
tured. Two  long  compresses  were  applied,  one 
to  the  palm  and  the  other  to  the  back  of  the 
hand,  both  corresponding  to  the  fractured  bone  : 
over  these  were  placed  splints,  which  extended 
to  the  extremity  of  the  finger.  A  bandage  was 
then  rolled  round  the  hand  and  three  last  fingers. 
The  suffering  of  the  patient  ceased  immediately 
on  the  application  of  this  bandage,  and  his  re- 
covery was  complete  in  six  weeks.  Comminu- 
;tive  fracture  of  these  bones,  as  well  as  that  of 
•the  carpus,  frequently  renders  amputation  ne- 
cessary. 

SECTION  III. 

Of  Fractures  of  the  Phalanges  of  the  Fingers, 

■i 

Fractures  of  these  bones  being  uniformly  the 
effect  of  the  immediate  action  of  the  cause,  are 

N  a  always 
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always  attended  with  more  or  less  contusiort. 
The  alteration  in  the  form  of  the  finger,  the  mo- 
tion of  the  broken  pieces,  and  the-  crepitation 
occasioned  by  it,  leave  no  doubt  as  to  the  ex- 
istence of  the  fracture. 

The  longitudinal  derangement  of  a  fractured 
phalanx  is  very  ditficult ;  and,  in  fact,  that  in 
the  horizontal  direction  is.  almost  the  only  one 
observed:  it  is  effected  by  the  flexor  tendons, 
which  draw  the  inferior  portion  to  their  side. 
The  broken  pieces  may  be  brought  into  their 
proper  situation,  by  pulling  by  the  extremity  of 
the  finger,  whilst  the  hand  is  fixed  by  an:  as- 
sistant. A  circular  bandage,  moistened  with  a 
solution  of  acetate  of  lead,  is  then  rolled  round 
the  finger,  and  over  that  are  placed  four  splints 
of  thin  wood  or  pasteboard,  which  are  fixed  on 
by  the  same  bandage:  the  whole  dressing  is 
completed  by  including  the  two  adjacent  fingers 
in  the  last  turns  of  the  bandage. 

Fractures  of  these  bones  are  generally  united 
in  twenty-five  or  thirty  days,  but  the  finger  con- 
tinues a  little  stiff  for  about  two  months,  at 
the  end  of  which,  time  the  stiffness  entirely 
Tanishes. 

When 


PHALANGES  OP  THE  ^FINGERS.  l8l 


When  a  very  heavy  body  has  crushed  tlie 
extremities  of  the  fingers,  or  when  they  have 
been  bruised  by  a  folding  door,  the  soft  parts 
are  generally  lacerated,  the  nail  torn  off,  and  the 
last  phalanx  fractured  and  denudated.  If  in  such 
cases  the  parts  hold  together  by  a  shred  of  a  cer- 
tain thickness,  and  which  contains  vessels  enough 
for  the  nourishment  of  the  phalanx,  the  reunion 
of  the  parts  should  be  attempted.  The  prospect 
of  success,  it  is  true,  is  not  great  in  most  cases ; 
but  if  our  endeavours  to  save  the  finger  fail,  am- 
putation is  slill  as  much  in  our  power  as  in  the 
commencement. 

If  the  last  phalanx  alone  is  crushed,  it  will  be 
better  to  amputate  at  once,  than  attempt  to  save 
the  joint.  The  cure'  would  be  tedious  and  dif- 
ficult, on  account  of  the  exfoliation  that  would 
take  place.  Besides,  the  part  being  deformed, 
instead  of  being  useful,  would  be  troublesome. 
By  amputating  at  the  articulation  with  the  se- 
cond phalanx,  a  simple  wound  is  substituted  to 
the  lacerated  and  ragged  wound  produced  by 
the  cause  of  the  fracture.  This  will  heal  in 
a  very  short  time,  if  care  be  taken  to  preserve 
a  sufficiency  of  skin  to  cover  the  surface  of  t^e 
articulation. 


CHAPTER. 
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CHAPTER  XIII. 

OP  FRACTURES  OP  THE  THIGH. 

What  has  been  said  of  the  treatment  of  frac- 
tures in  general,  in  the  first  chapter  of  this  work, 
is  more  ^specially  appHcable  to  those  of  this 
bone  than  to  any  other.  The  femur  is  much 
exposed  to  fracture  from  the  nature  of  its  func- 
tions, its  length  and  direction ;  and,  notwith- 
standing the  great  depth  of  soft  parts  by  which 
it  is  covered,  yet  it  is  frequently  fractured. 

It  may  be  fractured  in  any  point  of  its  length, 
near  the  middle  or  either  extremity.  We  shall 
devote  a  particular  chapter  to  fractures  of  its 
superior  extremity,  or  neck  :  but  besides  these 
last-mentioned,  there  is  another  species  of  frac- 
ture, which  consists  in  the  separation  of  the  'great 
trochanter  from  the  body  of  the  femur.  In  the 
fractures  of  the  lower  extremity  of  the  femur, 
not  only  one  of  the  condyles  may  be  separated 
longitudinally  from  the  rest  of  the  bone,  but  both 
condyles  may,  at  the  same  time,  be  separated 
one  from  the  other,  and  from  the  rest  of  the 
bone.     All  varieties  of  simple  or  compound 

fracture 
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fracture  may  be  observed  in  those  of  the  femur. 
They  may  be  produced  in  any  part  of  it  by  a 
cause  acting  immediately  on  that  part,  or  by  a 
force  acting  on  its  extremities,  which  will  proba- 
bly produce  a  fracture  of  the  middle  part,-  where 
the  bone  is  naturally  bent :  a  fracture  produced 
by  any  of  these  causes,  may  be  transverse  or  ob- 
lique. 

Derangement  of  the  fractured  portions  is  a 
uniform  concomitant  of  fractures  of  the  thigh ; 
it  may  take  place  in  any  of  the  four  directions 
already  repeatedly  mentioned,   but  that  most 
frequently  observed  is  the  longitudinal  derange- 
ment by  which  the  limb  is  shortened.    The  nu- 
merous muscles  of  the  thigh,  by  means  of  which 
derangement  may  be  effected,  are  divisible  into 
three  classes,  relative  to  the  manner  in  which 
they  tend  or  contribute  to  effect  it.    The  three 
portions  of  the  triceps  femoris  are  attached  to 
both  pieces,  and  tend  to  produce  the  angular 
derangement  by  drawing  the  two  fractured  por- 
tions to  a  salient  angle  on  the  outside,  where 
their  fibres  are  the  strongest  and  most  numerous. 
The  biceps   femoris,    semitendinosus,  semi- 
membranosus, sartorius,   rectus  internus,  and 
third  adductor,  all  those,  in  short,  which  extend 

N  4  from 
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from  the  pelvis  to  the  inferior  portion,  or  to  the 
leg  with  which  it  articulates,  tend  to  draw  the 
inferior  portion  upward,  on  the  internal  side  of 
the  superior,  the  extremity  of  which  forms  a 
tumour  on  the  external  side  of  the  thigh.  The 
inferior  portion  is  that  which  is  always  displaced, 
except  when  the  fracture  takes  place  immediately 
under  the  small  trochanter,  to  which  process  are 
attached,  by  a  common  insertion,  the  psoas  and 
iliacus  muscles  ;  which  muscles  would,  in  such 
a  case,  draw  the  superior  portion  upward  and 
forward,  producing  by  that  nieans  a  tumour  iri 
the  groin. 

When  the  femur  is  fractured  immediately 
above  the  condyles,  the  inferior  piece  is  drawn 
backward,  and  its  superior  surface  turned  down- 
ward by  the  action  of  the  gastrocnemius  externus, 
plantaris,  and  popHteus  muscles.  When  the 
great  trochanter  is  detached  from  the  rest  of  the 
bone,  it  is  drawn  upward  by  the  muscles  which 
are  inserted  into  it,  but  without  producing  any 
change  in  the  direction  or  forna  of  the  thigh. 

The  angular  derangement  in  which  the  foot 
inclines  either  inward  or  outward,  is  the  effect 
of  the  weight  of  the  foot,  or  of  the  bed-clotheg, 

ratheip 
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rather  than  of  muscular  contraction.  It  shall  be 
mentioned  more  particularly  in  treating  of  frac- 
tures of  the  neck  of  the  femur. 

Deformity  and  diminution  of  the  length  of  the 
'  limb,  a  change  in  its  direction,  the  tumour  oc- 
casioned by  the  deranged  portions  of  the  broken 
bone,  the  impossibility  of  performing  the  ordi- 
nary motions,  the  acute  pain  and  ciepitation 
produced  by  the  motion  of  the  broken  pieces  one 
on  the  other,  indicate  a  fracture  of  the  femur  in 
such  a  marked  manner,  that  it  is  impossible  to 
mistake  it.  Fractures  of  the  thigh  are,  cceteris 
paribus,  more  dangerous  than  those  of  any  other 
of  our  limbs,  on  account  of  the  difficulty  of 
keeping  the  pieces  in  a  proper  situation.  The 
ancients  considered  a  fracture  of  the  femur  diffi.- 
cult  to  be  cured  without  a  shortening  of  the  limb; 
but  at  present  the  possibility  of  cure  without  any 
change  or  deformity  is  attested  by  numerous 
instances.  It  is  to  be  remarked,  however,  that 
more  unremitting  care  and  attention  is  necessary 
in  fractures  of  this  bone,  than  in  those  of  any 
other. 

We  shall  point  out,  at  some  length,  the  ob- 
jects to  which  the  attention  is  to  be  particularly 
^lirected  in  the  treatment  of  these  fractures. 

The 
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The  bed  in  which  the  patient  is  to  lie  should 
not  exceed  three  feet  in  breadth  ;  a  broader  bed 
would  render  the  raising  and  reapplication  of  the 
apparatus  very  troublesome.    It  should  have  no 
foot-board,  otherwise  the  assistant,  whose  duty 
it  is  to  make  the  extension,  could  not  conve- 
niently draw  the  leg  in  the  proper  direction,  In- 
stead of  a  bed  of  down  or  featliers,  a  hair  mat- 
•  tress  should  be  used,  which  will  not  allow  the 
limb,  the  weight  of  which  is  augmented  by  the 
apparatus,  to  sink.    If  mattresses  of  wool  are  the 
only  bedding  to  be  found,  their  solidity  should 
be  increased  by  placing  between  them  thin  elas- 
tic boards.    The  head  of  the  patient  should  re- 
pose on  a  simple  pillow,  the  horizontal  position 
beinc:  one  of  the  desiderata.    When  the  head  is 
too  much  raised  by  pillows,  &c.  the  body  tends 
to  descend,  and  deformity  of  the  limb  will  be 
the  consequence,    whatever  attention  may  be 
paid  in  other  respects. 

These  particulars  relative  to  the  bed  being 
punctually  attended  to,  an  apparatus,  as  follows, 
is  in  the  next  place  to  be  prepared  :  First,  as  many 
baridages,  of  three  fingers  breadth  each,  as  will  be 
sufficient  to  cover  the  leg  and  thigh,  and  which 
will' form  what  has  been  already  described  under 
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the  name  of  Scultet's  bandage :  secondly,  a  num- 
ber of  long  compresses,  wet  with  some  resolvent 
liquid,  which  are  placed  on  such  parts  of  the 
limb  as  appear  most  inflamed  :  thirdly,  a  splint- 
cloth,  or  fanon,  in  which  the  two  lateral  splints 
are  rolled  :  the  splints  should  be  long  enough  to 
extend  externally,  from  the  ridge  of  the  os  ilium, 
and  internally,  from  the  articulation  of  the  femur, 
to  a  few  inches  beyond  the  sole  of  the  foot ;  and 
anteriorly  from  the  groin,  or  anterior  side  of  the 
articulation  of  the  femur  with  the  bones  of  the 
pelvis,  to  the  instep  :    fourthly,  three  bags  of 
chaff,  by  means  of  which  the  sides  of  the  thigh 
may  be  rendered  parallel  v^'.ith  the  splints  :  fifthly, 
and  finally,  five  strings  or  ribands,   by  which 
the  rest  of  the  apparatus  are  to  be  secured  ex- 
-  ternally  :  two  are  to  be  placed  on  the  thigh, 
two  on  the  leg,  and  one  is  to  be  crossed  on  the 
instep  and  sole  of  the  foot,  and  its  ends  made  fast 
to  the  internal  and  external  splints,  in  order  to 
prevent  the  vacillation  of  the  foot. 

Some  practitioners  apply  Scultet's  bandage  on 
the  thigh  only,  arid  do  not  extend  it  to  the  leg, 
nor  "envelop  the  foot  in  long  compresses,  drawn 
moderately  tight ;  in  consequence  of  which  neg- 
lect, the  leg. and  foot  are  apt  to  swell,  from  the 

return 
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return  of  the  fluids  being  impeded  by  the  com- 
pression of  the  bandage  on  the  thigh. 

This  apparatus  should  be  extended  on  the  bed 
on  which  the  patient  is  to  be  laid,  in  the  order 
of  their  application  ;  that  is,  first,  the  strings  or 
ribands ;  next,  \X\z  fanon  or  splint-cloth ;  and  over 
that  Scultct's  bandage,  of  which  the  different 
parts  should  partially  cover  one  another ;  and 
~  last  of  all,  the  compresses.  The  patient,  if  dress- 
ed, is  to  be  undressed  very  gently,  and  the  frac- 
tured limb  is  to  be  moved  as  little  as  possible. 
In  conveying  the  patient  to  the  bed  on  which 
he  is  to  lie  during  the  treatment,  the  surgeon 
himself  ought  to  support  the  fractured  limb,  and 
place  it  exactly  on  the  middle  of  the  apparatus. 
The  setting  is  in  the  next  place  to  be  proceeded 
to ;  to  effect  which,  the  strongest  of  the  assist- 
ants renders  the  pelvis  immoveable,  by  pressing 
on  the  anterior  and  superior  processes  of  the  ossa 
ilia,  whilst  another  assistant  seizes  the  foot  with 
both  hands,  the  thumbs  applied  to  the  sole,  and 
the  fingers  crossed  on  the  upper  part,  and  draws 
it  with  a  gradual  effort,  first  obliquely  outward, 
and  then  quickly  in  its  natural  direction  :  the 
surgeon  placed  on  the  external  side,  performs  the 
coaptation  ^  but  the  great  depth  of  integuments 

renders 
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renders'  tViS'part  of  the  operation  almost  entirely 
Useless. 

The  natural  form  and  length  of  the  limb  being 
restored,  the  assistants  continue  the  extension 
and  counter-extension,  while  the  surgeon  applies 
the  different  parts  of  the  apparatus  in  the  order 
already  described,  rolling  compresses  on  the 
thigh  and  leg,  and  commencing  the  application 
of  Scullet's  bandage  from  the  lower  extremity  of 
the  leg,  and  proceeding  upward.  The  splints 
rolled  up  in  the  cloth,  arc  placed  perpendicu- 
larly on  their  edges,  at  a  small  distance  from  the 
leg,  in  which  interval  bags  of  chaff  are  to  be 
placed,  and,  on  the  chaff  being  pushed  into  the 
different  depressions,  so  as  to  equalize  the  sur- 
face of  the  limb,  and  provide  for  the  equable 
pressure  of  the  splints,  these  latter  are  pressed 
against  the  limb  by  the  hands  of  an  assistant, 
while  the  surgeon  ties  on  the  strings,  by  com- 
mencing with  the  one  at  the  middle  part  of  the 
thigh.  The  fillet  crossed  on  the  foot,  and  tied 
to  the  extremities  of  the  lateral  splints,  is  the 
last  applied. 

It  may  be  necessary  to  bleed  the  patient  once 
or  twice,  and  to  confine  him  to  the  antiphlogistic 
1-egimen  for  four  or  five  days,  at  the  end  of  which 

time 
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time  no  disagreeable  consequences  are  to  be  ap.- 
prehended.    If  the  pain  and  suffering  of  the  pa- 
tient be  not  excessive,  the  apparatus  need  not  be 
raised  for  the  first  three  or  four  days,  but  this 
measure  should  not  be  deferred  beyond  that 
time ;  for,  however  well  the  fracture  may  have 
been  set,  and  however  well  and  permanently 
the  apparatus  may  appear  to  have  been  applied, 
yet  it  is  possible  that  the  pieces  of  bone  may 
have  been    displaced  by   the  action  of  the 
muscles*    ,  By  neglecting  this  precaution,  and 
raising  the  apparatus  only  every  eight  days,  the 
fractured  portions  have  passed  one  another,  and 
consolidated  in  that  situation,  and  a  lameness 
has  been  produced,  which  could  never  be  re- 
medied.   At  the  end:  of  about  forty-five  days, 
when,  after  having  reapplied  the  apparatus  eight 
or  nine  times,  the  callus  is  found  so  far  formed 
as  to  bear  the  motion  of  the  whole  member, 
Scultet's  bandage  is  to  be  taken  off,  and  a  sim- 
ple roller  substituted  in  its  stead,  Capable  of  com- 
pressing the  soft  parts,  and  of  preventing  the 
cedematous  swelling  likely  to  take  place. 

The  foregoing  mode  of  treating  fractures  of  the 
femur,  and  which  is  effectual  when  they  are 
transverse,  is  of  little  or  no  effect  in  cases  of 
oblique  fracture,  which  was  supposed  by  the  an- 

cierjts 
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cients  to  produce  necessarily  a  shortening  of 
the  limb.  In  order  to  prevent  this,  continued  ex- 
tension, the  mechanism  of  which  shall  be  ex- 
plained in  the  chapter  on  fractures  of  the  neck 
of  the  femur,  has  been  employed  by  the  mo- 
derns. 

If  a  very  young  child,  as,  for  instance,  one  of 
two  or  three  years,  is  to  be  treated  for  a  fracture 
of  the  thigh,  a  roller  of  one  piece  may  be  em- 
ployed instead  of  Scultet's  bandage.    Four  elas-. 
tic  wooden  splints  should  be  applied  on  the  op- 
posite sides  of  the  limb,  and  secured  by  the  cir- 
cular bandage,  a  part  of  which  has  been  already 
applied.    It  is  not  necessary,  in  this  case,  that 
the  splints  should  be  longer  than  the  limb,  be- 
cause the  foot,  at  that  age,  bears  a  less  propor- 
.  tion  to  the  rest  of  the  member,  than  at  a  more 
advanced  period,  and  is  not  weighty  enough  to 
draw  the  limb  to  either  side  with  it.    The  prin- 
cipal reason  for  preferring  the  circular  bandage 
in  the  case  of  children,  is  the  difficulty  of  re- 
applying the  other  apparatus  every  day,  or  as 
often  as  it  may  be  soiled  by  the  urine  and  faeces  : 
it  will  be  necessary,  for  the  same  reason,  to  roll 
up  the  whole  limb,  after  the  apparatus  has  been 
applied,  in  several  folds  of  a  strong  linen  cloth, 
which  should  be  renewed  every  day.    This  is 

the 
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the  only  case  in  which  Scultet's  bandage  is  not 
to  be  preferred  to  any  other. 

When  the  femur  is  fractured  near  the  condyles, 
it  will  be  necessary  to  stuff  the  hollow  of  the  harti 
with  lint,  in  order  to  prevent  the  lower  fractured 
portion  from  being  drawn  back  by  the  action 
of  the  muscles  attached  to  it :  if  this  derangement 
be  not  guarded  against,  the  popliteal  nerves  and 
vessels  may  be  wounded  by  the  protrusion  of  the 
fractured  end  of  the  bone,  and  the  v/orst  conse- 
quences may  ensue. 

If  the  great  trochanter  be  separated  from  the 
rest  of  the  bone,  the  middle  part  of  a  long  com- 
press is  to  be  applied  on  that  process,  and  its 
extremities  drawn  downward  and  inward ;  over 
which  compress  a  spica  bandage  for  the  groin  is' 
to  be  applied. 

More  time  is  necessary  for  the  consolidation 
of  fractures  of  the  femur,  than  for  those  of  any 
other  long  bone,  on  account  of  the  great  com- 
pactness of  its  texture,  particularly  near  its  mid- 
dle part.  For  this  reason  it  is  in  general  ne- 
cessary to  continue  the  apparatus  applied  for 
fifty  days,  and  sometimes  for  even  a  longer 
time. 

If 
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IF  the  consolidation  be  very  tedious,  a  stiff- 
ness in  the  articulation  of  the  knee  will  be  a  ne- 
cessary consequence ;  and,  if  the  fracture  be  so 
near  the  condyles  as  that  the  swelling  and  cib- 
struction  may  extend  to  the  articulation,  this  con- 
sequence will  be  inevitable^  and  very  difficult  to 
remove. 

It  would  be  superfluous  to  repeat  here,  re- 
specting cortlpound  fractures  of  the  femur,  what 
has  been  already  said  on  this  subject  in  the  first 
chapter,  and  frequently  repeated  by  particular 
applications.  We  Shall  therefore,  without  fuN 
ther  delay,  proceed  to  consider  the  fractures  of 
the  neck  of  the  feoiiut. 


Vol.  t; 
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CHAPTER  XIV. 

OF  FRACTURES  OF  THE   NECK.  OF  THE  FEMUR. 

The  neck  of  the  femur  may  be  fractured  in  any 
point  of  its  extent..  The  fracture,  however, 
most  frequently  takes  place  in  its  middle  part, 
and  more  generally  towards  or  at  its  base,  than 
at  its  union  with  the  head  of  the  femur,  although 
its  base  is  its  thickest  part.  These  fractures 
exist,  strictly  speaking,  within  the  articulation ; 
the  orbicular  ligament  of  which  adheres  to  the 
lower  portion  of  the  bone,  the  superior  having 
no  connexion  with  the  rest  of  the  body,  but  by 
the  round  ligament ;  except,  however,  the  case 
an  which  the  ligament  reflected  round  the  neck 
js  not  entirely  ruptured.  These  fractures  are 
almost  always  transverse  ;  the  reason  of  which  is 
found  in  the  spongy  texture  of  the  bone.  In 
many  cases  the  surfaces  of  the  divided  bone  arc 
very  unequal,  the  one  being  marked  with  aspe- 
rities or  eminences,  and  the  other  with  corre- 
sponding  depressions. 


There 
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There  is  another  species  or  variety  of  this 
fracture  which  takes  place  outside  the  articula- 
tion, near  the  union  of  the  bone  with  its  trochan- 
ters, and  sometimes  between  these  two  eminences, 
the  greater  of  which  adheres  then  to  the  supe- 
rior portion.  There  have  been  so  many  instances 
of  fractures  of  this  nature,  that  all  are  now 
agreed  as  to  the  possibility  of  their  taking  place. 

A  membei*  of  the  ci-devant  Academy  of  Sur- 
gery fell  on  the  great  trochanter ;  the  extremity 
of  this  side  became  shorter  than  that  of  the 
Opposite,  the  foot  and  the  knee  inclined  outward, 
and,  in  short,  all  the  symptoms  of  fracture  of  the 
neck  of  the  femur  were  manifest,  and  the  ex- 
isterice  of  such  a  fracture  was  agreed  on  by  a 
number  of -his  brother  surgeons.  The  fracture 
was  treated  in  the  ordinary  way,  and  a  cure  was 
bbtained,  but  not  without  a  shortness  of  the 
limb.  This  person  died  shortly  after  from 
another  disease ;  his  body  was  opened,  and  the 
articulation  of  the  thigh  examined,  when  it  was 
found  that  the  fracture  had  taken  place  below 
the  insertion  of  the  orbicular  ligament.  I  am 
indebted  for  this  case  to  Citizen  Lesne,  a  distin- 
guished member  of  the  Academy,  and  editor  of 
the  Posthumous  Works  of  J.  L.  Petit.  Citizen 
Boyer  has  met  several  cases  of  a  similar  kind. 

02  I  have 
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I  have  seen  a  remarkable  case  of  a  shorteneil 
inferior  extremity,  in  an  old  man,  who  died  in 
the  hospital  of  La  Chariti^  in  the  year  7.  A 
double  fracture  was  found,  one  inside  and  one 
outside  the  orbicular  ligament ;  the  latter  be- 
tween the  two  trochanters^  the  larger  of  which- 
\vas  separated  from  the  rest  of  the  bone.  Al- 
though the  patient  Was  eighty- three  years  of 
age,  yet  the  consolidation  had  commenced. 

Fracture  of  the  neck  of  the  femnr,  gcne- 
fally  simple,  is  sometimes  complicated  with  that 
of  the  great  trochanter,  very  rarely  with  contu- 
sion, because  the  force  which  produces  it  does 
not  act  immediately  on  the  part.  Protected  by 
a  great  depth  of  soft  parts,  and  by  the  great 
trochanter,  the  neck  of  the  femur  is  seldom  frac- 
tured comminutively.  That  might  however  take 
place  from  a  gun-shot  wound ;  but  as  in  that 
case  the  bones  of  the  pelvis  must  also  be  fractured, 
and  the  parts  contained  in  it  injured  :  the  frac- 
ture of  the  neck  of  the  femur  is  but  the  slightest 
part  of  the  affection. 

Amongst  the  various  fractures  of  the  neck  of 
the  femur  ought  to  be  enumerated  the  decoUa- 
■  tion  of  the  epiphysis,  which;  though  rare,  has 

I  yet 
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yet  been  observed.  Pare  *  mentions  the  pos- 
sibihty  of  this  decollation,  allows  that  its  dia- 
cruosis  is  extremely  obscure,  and  assures  us  at  the 
same  time,  that  it  has  been  often  mistaken 
by  very  expert  surgeons  for  a  luxation.  Young 
persons  only  are  subject  to  this  accident,  because 
it  cannot  take  place  when  the  cartilage  which 
unites  the  neck  to  the  bone  is  ossified. 

The  superior  extremity  of  the  femur  is  en- 
tirely cartilaginous  in  the  new-born  infant ;  but 
soon  after  birth  three  points  of  ossification  may 
be  observed  in  it,  one  corresponding  to  the  head 
of  that  bone,  ^nd  the  two  others  to  the  trochan- 
ters. These  osseous  points  gradually  spread, 
the  cartilage  diminishes,  and  at  length  entirely 
disappears ;  but  the  ossification  of  the  head  and 
neck  is  much  slower  than  that  of  the  trochanters  ; 
nor  does  the  cartilage  of  these  parts  totally  disap-^ 
pear  before  the  eighteenth  or  twentieth  year. 

It  is  easy  to  conceive  that  an  accident,  which 
at  a  more  advanced  period  of  life  would  pro-r 
duce  fracture  of  the  neck  of  the  femur,  will  with 
more  facility  separate  the  head  before  the  age  of 
eighteen  or  twcnt  y.    It  may  even  happen  that  ^ 


*  Works  of  Ambrose  Pare,  lib.  15.  chap,  21, 
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force  which  does  not  produce  this  decollation, 
shall,  however,  disorganize  the  cotyloid  cavity,  by 
impelling  inward  towards  the"  pelvis  the  parts  of 
the  throe  bones  of  which  that  cavity  is  com- 
posed.   Ludwig  *  has  given  a  case  of  this  kind. 
When  the  head  and  neck  of  the  femur  are  com- 
pletely united,  their  point  of  union  is  seldom 
the  situation  of  a  fracture ;  and,  as  Duverney 
remarks,  decollation  is  then  impossible  -j-.  The 
syriiptoras  of  decollation  differ  little  from  those 
of  fracture:  the  dull  crepitation  which  has  been 
given  as  a  sign  by  J.  L.  Petit :}:,  is  by  his  own 
acknowledgment  very  equivocal.    But  this  diffi- 
culty in  forming  a  diagnosis  is  of  no  great  con- 
sequence, as  the  treatment  does  not  differ  from 
that  of  fracture  of  the  neck  of  the  femur ;  nor  is 
the  prognosis  more  unfavourable,  notwithstand- 
ing what  Colombus§,  arguing  from  the  difficulty 
of  setting  the  divided  portions  with  accuracy, 
says  to  the  contrary* 

Predispos'mg  Brittleness  of  the  bones, 

as  well  as  the  vices  of  the  constitution  on  which 

.    *  De  Collo  Femoris  ejusqiie  Fractura  Programma.  Lipsiat. 
f  Traite  des  Maladies  des  Os,  vol.-i.  chap,  S,   art.  2. 
X  Ibid.  vol.  ii. 
$     Re  An^tomica. 
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it  depends,  has  been  already  given  as  a  predispo- 
sing cause  of  fracture.  Caries  may  be  looked 
on  as  a  predisposing  cause  of  fracture  of  the 
neck  of  the  femur,  by  its  destroying  a  part 
of  the  substance  of  the  femur ;  but  as  in  this 
case  artificial  means  can  have  no  effect  in  pro- 
ducing a  consolidation  of  the  fracture,  and  as 
the  caries  will  probably  occasion  the  patient's 
death,  unless  nature  effect  the  union  of  the 
carious  bone  with  some  part  of  the  pelvis,  it 
seems  useless  to  give  any  further  consideration 
to  fractures,  or  division  of  the  neck  of  the 
femur  from  this  cause.  Rickets,  which  some 
authors  have  mentioned  as  a  predisposing  cause 
of  fracture,  rather  prevents  it  by  rendering  the 
bones  flexible. 

Duverney  has  given  a  case  of  a  fracture  of 
Ihe  neck  of  the  femur,  in  which  the  venereal 
disease  was  evidently  the  predisposing  cause. 
But  in  cases  arising  from  an  internal  cause,  the 
removal  of  that  cause  is  the  principal  object. 

Exciting  Causes. — A  fall  on  the  great  trochan- 
ter is  the  most  frequent  exciting  cause  ;  and 
fracture  of  the  neck  of  the  femur  is  so  frequently 
a  consequence  of  that  accident,  that  when  the 
one  has  taken  place,  the  other  is  generally  pre- 

04  sumed. 


20O'  OF  FRACTURES  OF  THE 

sumed.  This  obserYation  made  by  Citizen 
Sabalier  *  has  been  confirmed  by  many  particu- 
lar cases  treated  in  the  principal  hospitals  in 
Parig.  A  fall  on  the  feet  or  knees  sometimes 
occasions  a  fracture  of  ihe  neck  of  the  femur,  in 
which  case  the  weight  of  the  body  must  be 
thrown  more  on  one  side  than  on  the  other. 

Let  us  examine  the  manner  in  which  this  frac- 
ture may  be  produced. 

When  a  person  falls  on  the  great  trochanter^ 
the  neck  of  the  femur  is  acted  on  by  that  emi- 
nence whicli  hag  a  ^oi«/ on  thegrobnd, 
and  by  the  body  which  acts  immediately  on  the 
head  of  the  femur.  By  this  action  and  re-action, 
a  force  is  exerted  on  the  neck  of  the  femur, 
which  tends  to  make  it  parallel  with  the  rest 
of  the  bone.  By  this  tendency,  that  part  of  the 
bone  is  curved  beyond  its  natural  extensibility, 
and  from  the  nature  of  the  curve  into  which  it 
is  forced,  its  lower  fibres  break  first,  and  so  on 
successively  to  the  superior,  which  break  last ; 
on  the  supposition  that  the  rupture  of  these 
fibres  was  successive.  In  falling  on  the  feet  or 
knees,  on  the  contrary    the  tendency  of  the 

*  Mem.  de  V  Acad,  de  Chirurgie. 
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fracturing  cause  is  to  force  the  neck  of  the 
femur  to  form  a  right  angle  with  the  bone  ;  and 
the  rupture  of  the  fibres  must  of  course  com- 
mence in  the  superior. 

From  this  view  of  the  mechanism  of  these 
fractures,  it  is  evident  that  they  are  never  direct, 
that  is,  produced  by  a  cause  acting  immediately 
on  the  part ;  but  that  they  are,  on  the  contrary,' 
always  the  effect  of  a  force  communicated  to 
that  part  by  contre-coupy  or  transmitted  re-action, 
as  has  been  observed  by  David  The  contu- 
sion, which  in  general  is  but  trifling  in  indirect 
fractures,  or  those  j5)^r  contre-coup,  may  however 
be  considerable  in  this  case,  when  produced  by 
a  fall  on  the  trochanter ;  for  this  reason,  that, 
though  the  force  be  transmitted,  yet,  on  account 
of  the  shortness  of  the  neck  of  the  femur,  the 
fracture  must  take  place  near  the  part  imme- 
diately affected ;  so  that,  with  respect  to  contu- 
sion, fracture^  of  this  part  may  be  considered  as 
direct. 

Fractures  of  the  neck  of  the  femur  are  always 
attended  with  derangement :  it  is  possible,  how- 
ever, that  this  derangement  may  not  take  place 

*  Prize- questions  of  the  Academy  of  Surgery,  vol,  iv. 
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for  a  few  days  after  the  fracture.  There  are  in 
the  Memoirs  of  the  Academy  of  Surgery,  the 
particulars  of  a  case,  in  which  a  man,  after  having 
fractured  the  ne.ck  of  the  femur  by  a  fall,  was 
able  to  rise  without  any  assistance,  and  walk, 
home  to  his  lodging.  A  similar  case  is  found  in 
Desault's  Journal.  Finally,  a  great  number  of 
cases  collected  by  Louis,  Duverney,  Sabatier, 
and  other  authors  of  no  less  authority,  and 
those  observed  by  Citizen  Boyer,  leave  no  doubt 
on  the  possibility  of  a  derangement  ensuing 
several  days  after  the  fracture.  And  it  is  easy  to 
conceive  that  in  a  fracture  of  what  is  properly 
called  the  neck  of  the  femur,  the  orbicular  liga- 
ment may  oppose  the  derangement,  and  counter- 
act the  action  of  the  powerful  muscles,  which 
pass  from  the  pelvis  to  the  lower  fractured  por- 
tion, into  which,  also,  the  orbicular  ligament  is 
inserted. 

Another  cause  which  must  contribute  to  pre- 
vent derangement,  is  the  projections  and  depres- 
sions of  the  surfaces  of  the  pieces,  which  ine- 
qualities render  lateral  motion  difficult.  We 
•have  already  remarked  this  circumstance,  in 
treating  of  the  direction  of  the  fracture,  which, 
accurately  speaking,  is   neither  oblique  nor 

'transverse. 
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The  fractures  within  the  articulation  are  never 
attended  with  a  very  considerable  derangement. 
The  orbicular  ligament  yields  a  little  without 
being  torn  ;  the  body  and  neck  of  the  bone, 
instead  of  their  oblique  or  angular  position  be- 
come rectilinear ;  from  which  change  of  direc- 
tion, as  well  as  from  a  slight  derangement  in 
the  direction  of  the  diameter,  arises  the  shorten- 
ing of  the  limb.    Louis  has  asserted  that  the 
derangement  may  be  considerable,  but  has  not 
supported  this  assertion  either  by  facts  or  reason- 
ing.   In  fractures  outside  the  articulation,  or 
between  the  trochanters,  the  muscles  which  tend 
to  produce  the  derangement  act  without  any 
opposition,  and  draw  the  inferior  fractured  por- 
tion outward,  upward,  and  a  little  backward 
toward  the  iliac  depression.    The  great  trophan- 
ter  approaches  the  brim  or  ridge  of  the  iliac 
bone,  but  never  passes  under  the  glutei  mus- 
cles, which  cover  the  surface  of  that  bone. 

The  action  of  the  muscles  which  are  inserted 
into  the'inferior  portion,  and  particularly  that  of 
the  glutei,  is  not  the  sole  cause  of  the  derange^ 
ment ;  that  effect  being  in  part  produced  by  the 
weight  of  the  body,  which  forces  the  pelvis 
downward,  and  with  it  the  superior  portion  of 
the  femur :  muscular  action  is  however  the  prin- 
cipal cause.  Besides 
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Besides  the  longitudinal  derangement,  that  in 
the  circumference  also  takes  place,  in  conse- 
quence of  the  rotation  of  the  whole  inferior  ex- 
tremity outward.  This  is  effected  by  the  weight 
of  the  part,  rather  than  by  the  action  of  the 
rotatory  muscles.  If  the  rotation  of  the  liml> 
were  produced  by  the  contraction  of  these  mus- 
cles, there  would  be  more  difficulty  in  bringing 
the  foot  to  its  natural  position,  or  in  inclining 
it  inward,  than  in  reality  is  found  in  bringing 
it  in  any  of  these  directions.  But  in  order  to  be 
fully  convinced  of  the  cause  of  this  rotation,  it 
is  only  necessary  to  observe  the  position  which 
the  inferior  extremity  assumes,  when  a  person 
laid  horizontally  on  his  back  abandons  it  to  its 
own  weight :  in  such  a  case  the  foot  and  knee 
incline  constantly  outward. 

The  derangement  may  take  place  internally, 
either  by  a  particular  disposition  of  the  extremity, 
by  the  pressure  of  the  bed-clothes,  or  some  such 
cause.  Pare  and  Petit  describe  the  derangement 
as  having  taken  place  internally,  in  all  the  cases 
^{  this  kind  that  occurred  to  them.  Louis  has 
endeavoured  to  give  a  favourable  turn  to  the 
report  of  Pare.  He  says  that  Pare  meant  merely 
to  state  that  the  foot  was  separated  from  the  op* 
posite  leg  by  a  less  interval  than  the  knee  of  the 
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satile  side;  which  observation  is  true  in  a  cer- 
tain sense,  even  when  both  are  turned  out- 
tvard.  As  to  Petit,  we  must  either  suppose 
that  a  deference  for  the  opinion  of  Pare  led  him 
Jnto  an  error  of  fact  or  expression,  or  that  the 
mistake  originated  with  the  copyist  or  printer, 
Btit  smce  the  publication  of  Louis's  explanation 
in  the  Memoirs  of  the  Academy,  the  possibility 
of  derangement  inwards  has  been  ascertained 
by  observation.  Desault  concluded  from  his 
experience  that  the  rotatory  derangement  inward 
was  to  that  outward  as  i  :  4, 

l)iagnos'is. ---The  resemblance  between  thesymp-. 
toms  of  this  fracture  and  luxation,  has  frequently 
occasioned  these  two  affections  to  be  confounded 
with  one  another.  Thus  we  find  that  luxation 
of  the  femur  was  known  to  the  ancients,  and  that 
Fracture  of  the  neck  of  that  bone  was  unknown 
until  described  by  Pare.  He  is,  at  least,  the  first 
author  who  has  given  any  clear  and  positive  la- 
formation  on  that  subject.  Since  his  time,  ob- 
servations on  the  nature  of  this  affection  have 
been  multiplied;  but  as  yet  authors  are  not 
agreed  as  to  the  symptoms  by  which  it  is  distin- 
guished. 

Fracture 
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Fracture  of  the  neck  of  the  femur  is  so  fre- 
quent a  consequence  of  a  fall  on  the  great  tro- 
chanter, that  the  former  having  taken  place,  ren- 
ders the  other  highly  probable*,  an  acute  pain  felt 
in  the  articulation  augments  that  probability.  But 
the  fall  or  pain,  which  may  not  exist  even  when 
the  fracture  has  taken  place,  as  in  a  case  related 
by  Duverney,  are  equivocal,  or  at  best  but  cor- 
roborating circumstances.  The  sensible  signs  are 
those  alone  on  which  the  diagnosis  is  to  be 
founded :  they  are  as  follows  : 

It  sometimes  happens,  that  in  the  moment  of 
falling  the  patient  hears  a. crack,  in  the  articula- 
tion, and  remains  without  the  power  of  . raising 
himself.  Shortening  of  the  limb  is  a  consequence 
of  this  fracture  ;  but  as  that  does  not  always  take 
place  immediately,  it  cannot  assist  in  forming  the 
diagnosis  in  every  case;  but  the  uncertainty  aris- 
ing from  the  want  of  that  sign  Is  quickly  remov- 
ed, for  the  shortness  supervenes  in  a  few  days. 
It  may  not  be  superfluous  to  remark,  that  in 
ascertaining  the  shortness  of  the  limb,  the  pa- 
tient should  be  laid  supine  on  an  horizontal 
plane,  and  the  pelvis  so  placed  as  that  its  an- 
terior and  superior  spinous  processes  may  be  in 
the  sarae  horizontal  lin^. 
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The  point  of  the  foot  is  turned  outward,  as  is 
the  knee,  and  the  leg  bent  so  as  that  the  heel 
is  turned  inward,  and  placed  behind  the  ankle  of 
the  other  foot,  in  the  depression  between  the 
ankle  and  tendo  Achillis. 

It  very  rarely  happens  that  the  heel  is  placed 
above  the  ankle,  except,  however,  when  the  frac- 
ture is  outside  the  articulation,  and  the  longitu- 
dinal derangement  very  considerable.  In  frac- 
tures of  the  part  strictly  called  the  neck,  it  would, 
be  necessary,  in  order  that  the  ankle  should  be 
so  placed,  that  the  fracture  had  been  produced 
by  a  fall  on  the  feet  or  knees  from  a  great  height, 
and  that  the  orbicular  ligament  had  been  entirely 
torn,  of  which  no  example  has  as  yet  been  ob-t 
served. 

The  limb  may  be  brought  to  its  natural  length 
by  means  of  extension  and  counter-extension,  but 
it  shortens  again  instantly  if  left  to  itself.  The 
foot  may,  with  great  facility,  be  placed  in  its  na- 
tural position,  without  causing  in  any  degree  the 
pain  and  suffering  which  Citizen  Sabatier  seems 
to  have  apprehended  :  he  says,  that  the  attempt 
is  imprudent,  and  the  motion  difficult.  The 
asperities  of  the  broken  pieces  can  seldom  irri- 
tate 
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tate  or  lacerate  the  soft  parts,  because  the  orbicu- 
lar ligament  is  seldom  entirely  torn :  to  that 
cause,  however,  Citizen  Sabati6r  attributes  the 
pain  knd  difficulty,  which  he  considers  as  being 
So  formidable. 

In  bringing  the  limb  into  its  natural  direction;, 
the  fractured  surfaces  are  rubbed  one  against  thO 
ether ;  and  this  friction,  more  of  less  considerable 
according  to  the  asperity  of  the  surfaces,  pro- 
duces a  crepitation,  which  is  one  of  the  surest 
signs  of  fracture.  It  has  been  asserted  by  some 
writers,  that  the  great  depth  of  soft  parts  prevents 
the  crepitation  from  being  heard,  which  for  that 
reason,  say  they,  can  be  no  sign  of  fliis, fracture. 
But  the  clear  and  distinct  perception  of  the  noise 
is  a  better  proof  of  its  existence  than  any  reason- 
ing can  be  of  its  impossibility ;  and  we  assert, 
that  it  is  possible  in  most  cases  to/tear  it.  1  have 
myself  frequently  heard  it,  by  applying?  it  is 
true,  a  very  attentive  ear. 

In  turning  the  limb>  in  order  to  place  the  foot 
straight,  or  to  incline  it  inward,  the  great  tro- 
chanter will  be  found,  by  placing  the  hand  on  if, 
to  move  in  a  very  small  space,  or,  as  it  were, 
6n  itself  pivot-like.    Biit  in  the  rotation  of  the 

thigh 
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thigh  in  its  natural  state^  that  eminence  describes 
an  arch  of  a  circle,  the  radius  of  which  is, com- 
posed of  the  length  of  the  neck  and  head  of 
the  femur ;  but  after  the  fracture,  the  diameter 
of  this  circle  is  composed  of  the  diameter  of  the 
bone  and  of  that  part  of  the  neck  which  remains 
below  the  fracture.    Whence  we  may  conclude, 
that  arches  described  by  the  great  trochanter  in 
cases  of  fracture  of  the  neck  of  the  femur,  will 
be  so  much  the  greater,  as  the  fracture  takes 
place  nearer  the  head,  and  that  this  arch  will  be 
at  its  maximum  in  the  case  of  decollation  of  the 
epiphysis.    In  order  to  appreciate  this  sign,  it 
will  be  necessary  to  compare  the  arches  de- 
scribed by  the  trochanter  of  the  fractured  member 
with  those  described  by  that  of  the  opposite 
side. 

When  the  fracture  is  outside  the  articula- 
tion, the  trochanter  appears  less,  and  is  nearer 
the  ridge  of  the  ossa  ilia  than  in  the  natural 
state.  The  buttock  is  also  rounder  than  na- 
tural, on  account  of  the  relaxation  of  the  mus- 
cles. , 

Another  sign  of  which  authors  have  made  na 
mention,  but  which  is  constant,  is  the  impossibi- 
lity of  raising  the  member  all  at  once;  that  is,  of 
^*  P  bending 
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bending  tlic  thigh  on  the  pelvis,  the  leg  being 
extended  on  the  thigh.  It  is  necessary  for  the 
execution  of  this  motion,  that  the  limb  have  a 
■point  cfafpii  in  the  acetabulum  :  it  may  be  com- 
pared to  the  circular  motion  with  which  the  hand 
is  raised  to  the  forehead,  and  which  is  imprac- 
ticable when  the  humerus  has  lost  its  foint  (Cap- 
f  ui  by  a  fracture  of  the  clavicle.  In  attempting 
to  raise  the  thigh,  the  patient  first  bends  the  leg 
atialogously  to  the  effort  made  to  bring  the  hand 
to  the  forehead,  by  bending  the  fore-arm  *. 

According  to  Louis,  much  pain  is  produced  by 
moving  the  fractured  limb  from  that  of  the  op«- 
posite,  and  none  at  all  by  the  contrary  motion: 
this  difference  he  attributes  to  the  action  of  the 
lower  fractured  portion  on  the  soft  parts  of  the 
external  side,  and  considers  the  pain  caused 
thereby  as  a  distinctive  sign  of  the  fracture.  We 
have  already  said,  that  a  derangement  as  con- 
siderable as  that  supposed  by  Louis  never  takes 
place.    If  it  really  did,  adduction  and  abduction 

*  It  will  always  be  easy  to  distinguish  the  impossibility  of 
this  motion  resulting  from  pain,  from  that  resulting  from  the 
want  of  ft  point  d'appui  for  the  femur.  This  impossibihty  re- 
maining after  the  inflammatory  symptoms  have  ceased,  will  al- 
ways be  a  pathognomonic  sign. 

4  ought 
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ought  to  be  equally  painful ;  and,  in  fact,  every 
motion  given  the  limb,  no  matter  in  vvliat  direc- 
tion, causes  more  or  less  pain ;  but  pain,  how- 
ever produced,  is  a  very  equivocal  sign,  as  it 
belongs  equally  to  all  diseases  of  the  articula- 
tion. 

Of  all  affections,  there  is  none  so  easily  con- 
founded with  the  fracture  of  which  we  are  treat- 
ing as  the  different  species  of  luxation  of  which 
the  thigh  is  susceptible.    The  luxation  upward 
and  outward  is  the  most  easily  mistaken  for  frac- 
ture, notwithstanding  the  two  affections  have 
in  common  only  the  shortening  of  the  member. 
The  impossibility  of  restoring  the  limb  to  its  na- 
tural length  by  a  gentle  effort,  its  permanence  in 
the  natural  situation  when  once  restored,  9nd,  be- 
fore that  is  done,  the  impossibility  of  turning  the 
foot  outward,  which  has  been  carried  inward,  are 
signs  by  which  that  species  of  luxation  can  be 
easily  distinguished  from  fracture  of  the  neck  of 
the  femur. 

In  the  luxation  Inward  and  upward,  in  which 
the  head  of  the  femur  is  propelled  toward  the 
pubis,  the  extremity  is  shortened,  and  the  foot 
turned  outward ;  neither  of  which  circumstances 
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can  be  corrected  without  antecedently  restoring 
the  femur  to  its  natural  situation. 

Luxations  downward,  whether  inward  or  out- 
ward, can  never  l3e  mistaken  for  this  fracture, 
because  in  these  the  member  is  always  length- 
ened. 

The  secondary,  or  spontaneous  luxation  of  the 
femur,  is  always  preceded  by  dull  pains  felt  in 
the  superior  and  inferior  articulations  of  that 
bone ;  it  is  further  characterized  by  a  gradual 
elongation  of  the  member,  and  then  by  a  sudden 
shortening  and  a  diminution  in  the  interval 
which  separates  the  great  trochanter  from  the 
ridge  of  the  iliac  bone ;  by  the  inclination  in- 
ward of  the  foot  and  knee ;  finally,  by  all  the 
symptoms  of  luxation  upward  and  outward, 
joined  to  the  induration  of  the  soft  parts,  the 
abscesses  which  form  in  these  parts,  and  which 
terminate  in  fistulas.  All  these  signs  leave  no 
possibility  of  its  being  mistaken  for  a  fracture 
of  the  neck  of  the  femur,  an  affection  with 
which  it  has  nothing  in  common,  except  in- 
deed that  the  spontaneous  luxation  is  sometimes 
produced  by  the  same  cause  as  the  fracture, 
namely,  a  fall  on  the  foot,  knee,  or  great  tro- 
chanter, 
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chanter,  by  which  the  cartilages  of  the  articula- 
tion are  contused.  The  irritation  caused  by  this 
contusion  produces  a  turgescence  and  swelling  of 
the  cartilages  and  cellular  texture  that  accompa^. 
mies  the  round  ligament.  This  tumefaction  aug- 
ments until  the  acetabulum  is  entirely  filled,  and 
the  head  of  the  femur  expelled  from  that  ca- 
vity. 

It  appears,  then,  that  a  strict  comparison  of  the 
symptoms  will  enable  the  surgeon  to  distinguish 
a  fracture  of  the  neck  of  the  femur  from  any  affec- 
tion of  the  hip  joint.  But  we  must  acknowledge, 
on  the  other  hand,  that  fraetures  of  this  part  of 
the  femur,  which  are  without  any,  or  with  very 
little  derangement,  are  not  always  very  easy  to"  be 
ascertained  or  distinguished.  An  old  man  fell  on 
the  great  trochanter,  and  the  length  of  the  extre- 
mity of  that  side  was  found  to  have  diminished 
half  an  inch  in  consequence  of  this  fall  ;  but 
there  was  no  other  symptom  of  fracture.  Citizen 
Boyer  pronounced  the  existence  of  a  fracture  of 
the  neck  of  the  femur,  and  a  second  surgeon  con- 
firmed this  decision.  A  third  practitioner  was  not 
clearly  of  the  same  opinion ;  but  remarked,  that 
the  shortening  might  be  owing  to  the  contraction 
of  the  muscles ;  but  as  there  was  no  symptom  of 
that  contraction  which  could  not  produce  the 
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shortening  of  the  limb  without  nearly  obliterating 
at  the  same  time  the  intcrarticular  cartilages,  the 
apparatus  for  fracture  was  applied,  because, 
whichever  opinion  was  the  true  one,  no  incon- 
venience or  evil  could  result  from  its  applica- 
tion. The  patient  died  of  ascites  in  five  days. 
On  dissecting  the  articulation  of  the  thigh,  a 
fracture  of  the  neck  of  the  femur  was  found,  and 
consolidation  had  commenced,  though  it  had  ad- 
vanced but  very  little. 

We  shall  recapitulate  in  a  few  words  what 
distinguishes  this  fracture  :  a  fall  on  the  great 
trochanter  followed  by  pain  in  the  articulation, 
with  the  impossibility  of  bending  the  thigh  on 
the  pelvis,  the  leg  being  extended  on  the  thigh ; 
shortness  of  the  extremity,  which  is  easily  remov- 
ed, but  returns  as  soon  as  the  extending  force  is 
discontinued  ;  an  inclination  of  the  foot  and 
knee  outward,  with  great  facility  of  moving 
these  parts  to  their  natural  situation  ^  crepitation 
produced  in  efFecling  different  movements ;  and 
the  sraallness  of  the  circle  in  which  the  great  tro- 
chanter moves  in  a  rotatory  motion.  We  can  sel- 
dom be  mistaken  as  to  the  existence  of  this  frac- 
ture, if  we  attend  to'  all  these  circumstances. - 
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When  the  want  of  any  important  symptom 
renders  the  case  doubtful,  the  apparatus  should 
however  be  applied,  as  no  danger  can  result 
from  its  application,  provided  the  inflammatory 
symptoms  have  disappeared.  It  generally  hap- 
pens that  in  a  few  days  the  shortening  of  the  ex- 
tremity removes  any  doubt  that  might  have  been 
entertained;  and  this  shortening,  as  we  have  al- 
ready mentioned,  may  be  retarded  by  the  mutual 
insertion  of  the  fractured  surfaces,  or  by  the  re- 
sistance of  the  orbicular  ligament. 

The  prognosis  of  fractures  of  the  neck  of  the 
femur  is  very  difficult  to  establish.  Some  authors 
consider  them  as  highly  dangerous,  always  occa- 
sioning inflammation  of  the  cartilages  and  sur- 
rounding soft  parts.  Morgagni  *  has  made  some 
obsetvations,  which  tend  to  give  weight  to  this 
unfavourable  prognosis.  Others,  on  the  con- 
trary, consider  these  disagreeable  consequences 
as  extremely  rare,  so  much  so  as  never  to  have 
met  them  in  their  practice.  This  we  can  say, 
that  these  fractures  are  never  followed  by  se- 
condary or  spontaneous  luxation  of  the  femur, 
which  proves  that  the  contusion  of  the  cartilages 
has  not  been  excessive,  and  that  probably  the 


*  Movgzgm  deCausis  et  Sedihus  Morh.  Epist.  ^6. 
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whole  force  was  spent  in  effecting  the  frac- 
ture. 

The  difference  of  opinion  on  the  prognosis  of 
this  affection  does  not  regard  merely  the  inflam- 
mation  and  abscesses  which  it  may  occasion,  and 
'  the  fistnlse  which  result  from  these  abscesses. 
Some  authors  are  of  opinion,  that  the  shortening 
of  the  limb  can  by  no  means  be  guarded  against? 
and  others,  that  the  consolidation  of  the  fracture 
cannot  be  at  all  effected.  There  are  some,  how- 
ever, who  affirm  that  the  consolidation  is  ob- 
tained in  this  case  as  in  any  other.  As  the  treat- 
ment must  be  accommodated  to  whichever  of 
these  opinions  is  adopted,  it  is  necessary  to  con- 
sider carefully  the  greater  or  less  probability  of 
each,  how  far  any  of  them  may  be  true,  and  the 
restrictions  which  they  may  require  ;  and  to  con- 
sider, in  short,  in  what  particulars  they  may  serve 
to  direct  the  treatment.  By  recurring  to  what 
we  have  already  advanced  on  the  formation  of 
callus,  and  on  the  different  theories  on  that 
subject,  we  shall  acquire  at  once  a  solution  of 
the  problem. 

Thus  those  who  have  admitted  the  existence 
of  an  osseous  humour  from  which  the  callus  is 
formed,  have  argued,  that  fractures  of  the  neck 
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of  the  femur  cannot  be  cured,  because  this  os- 
seous humour  is  perpetually  diluted  by  the  syno- 
via, with  which  the  broken  ends  must  always  be 
moistened.  The  partisans  of  Duhamel's  opinion 
have  given  as  a  reason  for  the  supposed  non- 
consolidation  of  this  fracture,  the  want  of  the 
periosteum  on  that  part.  But,  in  fact,  it  is  fur- 
nished with  a  periosteum  by  the  fibrous  duplica- 
ture  of  the  orbicular  ligament  which  is  reflected 
round  it,  and  which,  provided  itself  with  a  very 
vascular  texture,  transmits  to  the  bone  the  ves- 
sels that  nourish  it.  But  facts,  which  attest  the 
possibility  of  consolidation,  render  it  unnecessary 
to  enter  into  any  verbal  refutation  of  assertions 
and  theories.  Numerous  instances  of  recovery  are 
related,  and  preparations  which  prove  that  con- 
solidation had  taken  place,  are  to  be  met  in 
many  anatomical  collections.  The  consolidation 
is,  doubtless,  slower  and  more  difficult  in  this 
than  in  other  parts,  but  the  difference  in  the " 
time  necessary  for  cure  may  be  easily  accounted 
for  by  our  theory  of  the  formation  of  callus. 

The  possibility  of  the  consolidation  of  a  frac- 
ture supposes  that  each  of  the  broken  portions  is 
endued  with  a  certain  degree  of  vitality  :  the 
splinters^  of  bone  which,  in  comminutive  frac- 
ture, are  totally  detached,  never  reunite.  In  frac- 
ture 
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turc  of  the  neck  of  the  femur,  the  inferior  portion 
ixS  eiTdncd  with  all  the  conditions  necessary  to  a 
prompt  xennion ;  but  the  supcribr,  on  the  con- 
trary, enclosed  entirely  in  the  acetabulum,  and 
m  contact  only  with  the  cartilaginous  surface  of 
that  cavity  and  with  the  orbicular  ligament,  has 
no  connexion  with  the  rest  of  the  body  but  by 
means  of  the  round  ligament  which  conveys  to  it 
a  few  blood-vessels,  but  which  are  not  sufficient 
for  giving  its  vascular  texture  the  degree  of  tur- 
gescencc  necessary  for  the  generation  of  callus. 
In  most  cases,  the  duplicature  of  the  orbicular 
ligament,  v/hich  wp  have  already  described,  is 
but  partially  torn,  and  a  communication  between 
the  vessels  of  the  head  of  the  ferauT,  and  those  of 
the  other  parts,  is  preserved,  by  means  of  which 
the  consolidation  is  principally  effected.  To  the 
complete  rupture  of  the  orbicular  ligament  *  ought 
probably  to  be  attributed  the  non-consolidation 
of  some  cases  of  fracture.  Old  age  is,  however, 
the  most  frequent  cause  of  non-consolidation  ; 
and  those  who  are  of  opinion  that  the  frac- 
ture of  the  neck  of  the  femur  is  incurable,  en- 
deavour to  support  that  opinion  by  instances  of 

*  The  motion  communicated  to  the  lirab,  in  order  to  pro- 
duce crepitation,  always  obscure,  may  aid  in  completing  the 
rupture;  for  which  reason  the  trial  ought  nqt  to  be  made 
without  the  greatest  caution. 
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this  kind  in  old  persons.  Ruisch  cites  many 
cases  communicated  to  him  by  Gerard  Borst,  who 
was  physician  10  an  hospital  of  old  women  at 
Amsterdam,  in  which  a  recovery  could  not  be 
effected.  In  these  persons  great  age  was  an  in- 
vincible obstacle  to  the  formation  of  the  callus, 
and  was  the  sole  reason  why,  after  death,  the 
head  of  the  bone  was  found  diminished,  decayed, 
and  converted  into  a  kind  of  ligamentous  cap. 

I  dare  say  too,  that  the  great  hospitals  of  Paris 
destined  for  the  reception  of  aged  persons,  as  La 
Salpetriere  and  the  Hospital  of  Invalids,  could 
furnish  instances  of  the  same  kind  sufficient  to 
warrant  the  induction  that  this  fracture  is  incnra- 
ble  beyond  a  certain  age,  if  not  sufficient  to  lead 
into  error  by  too  general  an  appFication  of  par- 
ticular facts. 

It  is  not  in  our  power,  however,  to  mark 
precisely  the  period  beyond  which  a  cure  is  liot 
to  be  hoped  for.  To  be  able  to  settle  this,  it 
would  be  necessary  that  the  effects  of  old  age 
were  uniform  in  every  individbal,  and  that  the 
degree  of  senility  were  always  commensurate  with 
the  number  of  years.  Lesne  shewed,  at  the  Aca- 
demy of  Surgery,  the  femur  of  a  woman  aged 
eighty- nine,  with  marks  of  a  consolidated  frac- 
ture 
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ture  of  its  neck.  I  have  iDublishcd  the  case  of  a 
man  aged  eighty-three,  in  whom  the  consolidation 
of  a  double  fracture  was  considerably  advanced. 
Numerous  facts  of  this  nature  authorize  and  re- 
quire the  application  of  the  apparatus  in  all 
cases,  except  where  the  patient,  reduced  to  the 
last  stage  of  decrepitude  and  debility,  cannot  sup- 
port its  weight,  or  is  attacked  by  some  mortal 
disease.  But,  at  the  same  time,  the  surgeon 
should,  for  his  sake,  acquaint  the  patient  and 
his  friends  with  the  uncertainty  of  the  cure,  in 
order  to  ward  off  any  imputation  that  might 
be  made  in  case  of  failure. 

Authors  who  have  considered  the  consolida- 
tion as  impossible,  have  ascribed  to  that  cause 
the  shortening  of  the  limb;  whilst  others,  par- 
tisans of  the  opposite  opinion,   have  however 
considered  the  shortening  and  lameness  as  uni- 
formly arising  from  the  improper  position  of  the 
fractured  pieces;  the  lower  of  which,  say  they, 
slides  on  the  superior,  obeying  the  contraction  of 
the  muscles  which  draw  it  upward,  so  that  the 
fractured  surfaces  can  no  longer  correspond  ex- 
actly, and  the  member  becomes  necessarily  short- 
ened in  proportion  to  the  ascent  of  the  inferior 
fractured  portion,  and  diminution  of  the  obtuse 
angle  formed  by  the  neck  of  tlie  femur  with  the 

body 
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body  of  that  bone.  Or  it  may  happen  that  the 
fractured  surfaces  shall  have  no  point  of  mutual 
contact;  that  the  angle,  from  oblique,  shall  be- 
come fight,  or  nearly  so ;  and  that  the  union 
shall  be  effected  by  means  of  a  ligamento-cartila- 
ginous  substance  :  a  case  of  this  kind  has  proba- 
bly given  rise  to  the  opinion  that  the  reunion  of 
these  fractures  was  analogous  to  that  of  the  pa- 
tella and  olecranon. 

Fabrice  de  Hildeh,  Platner,  Ludwig,  &c.  have 
positively  asserted,  that  a  recovery  without  short- 
ening and  lameness  was  impossible.  Louis  and 
Citizen  Sabatier  appear  to  have  adopted  the  same 
opinion,  which,  however,  is  now  known  to  be 
erroneous  from  the  success  obtained  in  various 
cases.  Of  this  success,  Desault's  practice  fur-r 
nishes  many  instances  :  from  that  of  Citizen 
Boyer,  which  has  been  equally  extensive  and 
successful,  I  shall  content  myself  with  citing  one 
example. 

A  strong  robust  hackney-coachman  fell  from 
the  box,  and  fractured  the  neck  of  the  femur ; 
the  great  trochanter  having  borne  the  reaction  of 
the  fall.  The  contusion  was  such  as  might  be 
expected  from  the  height  of  the  fall  and  the  per- 
son's weight.  Jour  hours  after  the  accident,  when 

he 
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he  was  conveyed  to  La  CliarUc  on  tlie  2oth 
Prairial,  3th  year,  the  swelling  and  tension  were 
extreme.     Emollient  poultices  were  applied, 
bleeding  and  an  antiphlogistic  regimen  were  pre- 
scribed.    The  limb  being  but  little  shortened, 
afforded  a  ground  of  presuming  that  the  frac- 
ture was  within  the  articulation.    On  the  sub- 
siding of  the  inflammatory  symptoms,  the  appa- 
ratus for  making  continued  extension  was  ap- 
plied, and  reapplied,  as  often  as  its  relaxation 
rendered  it  necessary.  Gangrenous  eschars  were 
formed  on  the  instep  and  tendo  Achillis,  although 
thick  compresses  were  placed  between  these  parts 
and  the  pieces  of  the  apparatus  :  it  »is  possible, 
however,  that  they  might  have  been  prevented, 
had  the  patient,  a  man  of  uncommon  firmness 
and  courage,  complained  of  the  pressure  being 
too  great.    The  reunion  was  complete  on  the 
fiftieth  day,  as  was  proved  by  the  motion  of  the 
whole  limb  :  on  the  sixtieth  day  the  patient  quit- 
ted his  bed,  and  walked  about  with  crutches  ;  and, 
at  the  end  of  three  months,  left  the  hospital  per- 
fectly recovered^  there  being  then  no  perceptible 
difFerepce  in  the  length  of  his  two  inferior  extre- 
mities. 

It  is  then  established  by  what  precedes,  that  a 
cure  v/ithout  lameness  may  be  obtained,  as  well 

as 
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as  a  perfect  consolidation,  but  by  means,  it  is  true, 
unknown  till  lately.  It  is  not  surprising  that  sur- 
geons, unacquainted  with  this  means,  supposed 
lameness  an  inevitable  consequence  of  fractures 
of  the  neck  of  the  femur. 

The  general  causes  which  retard  or  prevent 
the  formation  of  callus  will  affect  fractures  of 

• 

tlie  neck  of  the  femur  more  than  afty  other,  be- 
cause the  formation  of  the  callus  is  slower  there 
than  in  any  other  part ;  for  which  reason  every 
motion  should  be  particularly  avoided,  as  well 
as  every  other  circumstance  that  might  disturb 
the  generation  of  callus.  In  this  case  more  than, 
in  any  other,  a  disposition  to  cancer,  scurvy,  &c. 
is  unfavourable,  and  a  state  of  general  debility  is. 
also  injurious ;  it  should,  therefore,  be  combat- 
ed with  extraordinary  vigilance.  Pregnancy, 
which  we  suppose  to  be  in  general  of  little  or  no 
effect,  might,  however,  diminish  the  probability 
of  a  perfect  consolidation  of  a  fracture  of  the 
peck  of  the  femur. 

The  particular  objects  to  which,  in  treating 
these  fractures,  we  are  to  direct  our  attention, 
are  no  other  than  those  already  mentioned  in  ge- 
neral, namely,  to  set  the  bone,  keep  the  pieces 
in  their  place,  and  combat  any  unfavourable 

symptom 
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symptom  that  may  arise.  The  means  of  effect- 
ing extension  and  counter-extension  are  the  same 
as  in  other  fractures  of  the  femur,  and  for  the 
same  general  reasons  as  mentioned  in  treating  of 
the  fracture  of  the  body  of  that  bone.  If  it  be 
necessary  to  employ  a  great  number  of  assistants, 
a  cloth,  on  which  each  may  pull,  should  be  rolled 
on  the  inferior  part  of  the  leg,  and  two  others 
round  the  pelvis;  the  extremities  of  one  of  which 
should  be  joined  and  held  above  the  hip  of  the 
side  affected,  for  the  purpose  of  making  counter- 
extension  ;  whilst  another  should  be  brought  in 
the  opposite  direction,  and  held  by  a  sufficient 
number  of  assistants,  in  order  to  prevent  the  pel- 
vis from  being  drawn  to  the  fractured  side.  The 
joint  action  of  these  two  last-mentioned  meansof 
counter-extension  is  necessary  to  render  the  pelvis 
immoveable.  In  most  cases,  however,  this  pur- 
pose is  answered  by  simpler  means. 

Previous  to  any  attempt  to  remedy  the  longi- 
tudinal derangement  by  means  of  extension  and 
counter-extension,  it  will  be  necessary  to  correct 
that  of  the  circumference,  by  giving  the  foot  its 
natural  direction.  Coaptation  is  a  part  of  the 
operation  totally  useless  in  setting  a  fracture  of 
the  neck  of  the  femur,  on  account  of  the  great 

depth 
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depth  of  soft  parts,  and  the  total  impossibility  of 
acting  on  the  superior  piece  of  bone. 

If,  ori  the  first  attemi?t  to  extend  the  limb,  the 
muscles  are  found  to  contract  powerfully,  it  will 
be  useless  to  continue  efforts  painful  and  fruitless 
for  the  patient.  The  best  practice  to  be  adopted, 
then,  is  to  apply  the  apparatus  for  fractures  of 
the  body  of  the  bone,  draw  some  blood  from 
the  patient^  put  him  on  an  antiphlogistic  regi- 
men, and  wait  the  rernoval  of  the  vSpasmodic 
state.    This  state  is  much  less  frequent  in  the 
fractures  of  the  neck  of  the  femur  than  in  those 
of  the  body  of  that  bone;  because  in  the  for- 
mer the  fractured  ends  are  within  the  orbicu- 
lar ligament,  and  cannot  therefore  irritate  the 
50ft  parts.    When  it  was  customary  to  apply  the 
extending  force  above  the  knee,  and  the  coun- 
ter-extending to  the  groin,  the  spasmodic  state 
was  much  more  frequent  than  since  the  present 
improved  practice  has  been  adopted. 

The  difficulty  of  keeping  the  pieces  in  their 
place  in  a  fracture  of  the  neck  of  the  femur  is 
inversely  proportional  to  the  facility  with  which 
the  setting  is  effected  ;  for  which  reason  the  in- 
cfficacy  of  the  ordinary  means  has  been  long  ago 
acknowledged  in  oblique  fracture?  of  the  body 
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of  that  bone,  as  well  as  in  fractures  of  its  neck. 
Different  expedients  have  been  devised  at  differ- 
ent periods,  to  remedy  this  disadvantage.  Wc 
shall  compare  their  merits,  after  first  considering 
the  position  in  which  the  limb  should  be  placed. 

The  half-bent  state  recommended  by  Pott 
for  the  inferior  as  well  as  superior  extremity,  is 
attended  with  a  great  number  of  inconvenien- 
cies,  the  mention  of  some  of  which  will  suffice 
for  its  rejection  :  the  facility  wkh  which  the  limb 
changes  from  that  position,  the  difficulty  of  ap- 
plying the  apparatus,  the  impossibility  of  com- 
paring the  length  of  the  limb  with  that  of  the 
opposite  side  ;  finally,  the  pain  produced  by  the 
continual  pressure  on  the  great  troehanter,  and 
the  gangrene  which  ensues. 

In  fracture  of  the  neck  of  the  femur,  as  in  all 
those  of  the  inferior  extremity,  the  leg  should 
be  extended  on  the  thigh,  and  the  thigh  on  the 
pelvis.  This  position  must  be  secured  by  means 
of  an  apparatus,  on  the  invention  of  which  the 
imagination  of  practitioners  and  theorists  has 
been  very  active.  The  expedients  for  effecting 
this  are  so  numerous,  that  a  description  of  them 
would  lead  us  too  far  from  our  object.  Studious 
to  avoid  any  superfluous  details,  and  equally  so 

any 
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any  important  omission,  we  shall  range,  in  two 
classes,  the  different- apparatus :  in  the  first, 
those  which  do  not  effect  any  extension  ;  in  the 
second,  those  which  do- 

Several  authors  have  recommended  the  spica 
handage  of  the  groin,  composed  of  a  piece  of 
linen  cloth,  of  a  considerable  breadth,  and  long 
enough  to  be  rolled  round  the  pelvis  several 
tipies.  This  bandage  being  rolled  up  in  one,  is 
drawn  three  or  four  times  round  the  pelvis,  and 
then  several  times  obliquely  on  the  superior  part 
,of  the  thigh,  by  directing  it  towards  the  great 
trochanter,  thence  round  the  body,  and  so  suc- 
cessively ;  but  instead  of  fixing  the  frac- 
tured portions,  it  contributes  to  derange  them. 
As  much  of  it  as  is  applied  on  the  pelvis,  is  ab- 
solutely useless  ;  and  the  oblique  casts,  upward 
iand  outward,  can  have  no  other  effect  than  that 
of  deranging  the  lower  portion  of  bone;  that 
is,  of  causing  its.  ascent  to  the  external  iliac  de- 
pression. Finally,  the  application  of  the  spica 
requires  that  the  limb  be  supported  and  raised  up 
from  the  bed,  which  cannot  be  done  without 
disturbing  the  generation  of  the  callus.  This 
objection  is  of  the  greatest  importance,  because 
the  spica  requires  to  be  frequently  renewed, 

<a  a  .as 
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as  it  relaxes  quickly,  and  is  soon  soiled  with 
tlie  patient's  urine  and  fa3ces. 

The  eighteen-tailed  bandage,  and  the  fanons 
or  faux-fanons  with  which  it  is  assisted,  act  only 
on  the  inferior  portion  of  bone,  yield  like  it  to 
the  causes  of  derangement,  and  can  therefore  be 
of  no  utility.  And  even  though  this  bandage 
should  act  on  both  the  fractured  portions,  it  is 
now  well  ascertained,  that  bandages,  whatever 
Inay  be  their  construction,  can  contribute  but 
very  little  to  the  confining  of  pieices  of  a  broken 
bone  ;  and  that,  relatively  to  that  object,  the  ef- 
fect of  this,  as  well  as  of  the-  others,  is  abso- 
lutely null.  As  to  the  fanons  or  faux-fanons, 
their  circular  shape  admits  them  to  act  only  by 
single  points,  or  a  single  line  of  contact ;  for 
which  reason  their  effect  can  be  but  very  trifling. 
Besides,  if  the  bands  by  which  they  are  secured 
be  drawn  tight,  they  will  necessarily  be  displaced 
by  sliding  backward  or  forward. 

Others  have  employed  long  splints,  of  which 
the  external  ascended  on  the  ribs,  and  the  an- 
terior on  the  abdomen  ;  both  of  which,  and  the 
internal  splint,  extended  beyond  the  foot.  The 
depressions  were  filled  with  some  kind  of  stuff- 
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ing,  in  order  to  procure  an  equable  pressure; 
and  the  splints  were  kept  applied  to  the  limb  by 
ribands  or  tape,  and  secured  at  their  superior 
extremities  by  a  roller  passed  round  the  trunk, 
the  immobility  of  which,  with  respect  to  the  limb, 
was  one  of  the  objects  proposed.  But  this  im- 
mobility of  the  body  could  not  prevent  the  glutei 
muscles,  as  well  as  all  the  others,  which  extend 
from  the  pelvis  to  the  femur  or  leg,  from  drawing 
the  inferior  portion  of  the  femur  upward  and 
outward  ;  for  which  reason  this  means  has  been 
abandoned,  though  it  has,  over  the  two  preced- 
ing, the  advantage  of  correcting  the  derangement 
in  the  circumference.  Dalechamp  hit  on  the  ex- 
pedient of  fastening  the  leg  to  the  foot  of  the 
bed ;  but  as  the  body  was  not  fixed,  it  slipped 
down,  and  rendered  this  precaution  useless.  To 
these  may  still  be  added,  the  tin  trough,  lined 
with  fustian,  invented  by  Fabrice  de  Hilden,  and 
in  which  the  outside  of  the  thigh  was  placed, 
the  oblique  bandages,  artd  all  that  assemblage 
of  petty  contrivances  heaped  on  the  limb  by  Du- 
verney.  All  these  expedients  act  only  on  the 
inferior  portion  of  the  femur,  yield  to  all  the 
causes  that  move  it,  and  can  in  no  manner  op- 
pose the  shortening  of  the  extremity. 

a  2  Ther« 
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There  remains  another  method  which  demands 
a  more  particular  notice.  It  was  proposed  by 
Foubcrt,  adopted  by  Louis  and  Citizen  Saba- 
tier,  and  approved  of  by  the  Academy  of  Sur- 
gery. This  method  was  for  some  time  looked 
on  as  the  most  effectual  tor  the  treatment  of 
iVacturcs  of  the  neck  of  the  femur. 

The  fracture  being  set  according  to  the  rules 
prescribed,  and  compresses,,  impregnated  with 
a  resolvent  liquid,  applied  to  the  articulation  ; 
the  thigh  and  leg  are  fixed  by  means  of  fanons, 
and  the  foot  by  means  of  a  slipper  or  sole.  The 
inferior  portion  of  the  femur  is  in  a  very  short 
time  drawn  outward  and  upward  by  the  contrac- 
tion of  the  muscles.    This  derangement,  fore- 
seen by  the  inventor  of  the  method,  is  remedied 
by  resetting  the  fracture  every  day,  and  reapply- 
ing the  apparatus.    From  the  fifteenth  to  the 
twentieth  day,  the  derangement  becomes  less 
frequent,  and  the  part  less  irritable ;  for  which 
reason  there  is  less  muscular  contraction.  After 
the  twenty-fifth,  the  resetting  is  no  more  neces- 
gary,  the  limb  is  allowed  to  rest,  and  the  fanons 
are  kept  employed,  tightening  them  as  often  as 
they  relax,  for  three  months  and  an  half,  at 
which  time  the  apparatus  may  be  totally  re- 
moved. 
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moved.  This  invention,  originally  suggested 
by  Ambrose  Pare,  does  not  merit  all  the  enco- 
miums which  have  been  bestowed  upon  it.  No- 
thing can  more  effectually  retard,  or  even  pre- 
vent the  formation  of  the  callus,  than  the 
motions  communicated  to  Ihe  limb,  at  the-  very 
time  that  nature  is  most  actively  employed  in  ge- 
nerating it. 

In  order  to  keep,  in  fractures  of  the  neck  of 
the  femur,  the  pieces  in  their  proper  situation,  it 
is  necessary  that  some  cause  counteracts  that 
which  tends  to  produce  their  derangement.  This, 
latter  acts  by  drawing  upward  and  outward  the 
inferior  portion,'  making  it  ascend  on  the  exter- 
nal side  of  the  superior,  which  is  itself  pushed 
downward  by  the  weight  of  the  pelvis  and  body. 
A  further  derangement  is  produced  by  the  falling 
outward  of  the  foot  and  knee :  in  order  to  pre- 
vent which,  it  has  been  proposed  to  tie  the  toes 
to  fhose  of  the  other  foot.  Brunninghausen  used 
to  fix  the  leg  of  the  fractured  side  to  that  of  the 
opposite,  by  means  of  a  sort  of  stirrup,  making, 
by  this  contrivance,  the  sound  leg  act  as  a  splint: 
but  these  means  serve  merely  to  prevent  the 
falling  outward  of  the  foot,  but  not  at  all  the 
Shortening  of  the  limb.    Besides,  the  position 
cannot  be  long  persevered  in,  because  fastening 
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both  legs  together,  incommodes  the  patient  very 
much. 

A  continued  extension  is  the  only  means  of 
keeping  down  the,  lower  portion  of  the  femur, 
of  opposing  the  descent  of  the  superior,  of  coun- 
teracting the  irritability  of  the  muscles,  and  of 
procuring  a  cure  without  lameness  or  deformity. 
We  do  not  propose,  as  already  remarked  in  the 
first  chapter  of  this  work,  to  overcome,  by  this 
means,  the  strong  and  involuntary  contractions 
of  the  muscles  which  immediately  succeed  the 
fi-acture,  and  which  should  be  opposed  by  a 
moderate  and  gradual  extending  force.  The  ap- 
plication of  the  apparatus  for  making  continued 
extension  is  not  prudent,  until  the  spasmodic 
state  be  completely  removed.  It  is  not  intended 
that  this  apparatus  shall  preternaturally  extend 
the  muscular  fibre,  by  drawing  its  extremities  ia, 
opposite  directions,  but  merely  that  it  shall  sup- 
ply the  place  of  the  bone,  by  opposing  the  con- 
tractile power  naturally  inherent  in  the  fibre, 
and  always  tending  to  act. 

Almost  all  those  who  have  acknowledged  the 
indispensable  necessity  of  continued  extension, 
have  invented  different  means  for  putting  it  into 
execution.    Their  respective  merits  can  be  ap- 
i  preciated 
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predated  by  comparing  their  different  ways  of 
acting  with  the  general  rules  already  laid  dowa 
for  effecting  this  purpose. 

The  bed  of  Hippocrates,  and  the  Glossocomon 
used  by  the  ancients,  engraved  in  the  Works  of 
Pare,  have  been  abandoned  on  account  of  their 
jcomplicatlon :  they  had  no  other  advantage 
than  that  of  acting  in  the  direction  of  the  frac- 
tured bone.  By  acting  immediately  on  the  frac- 
tured thigh,  in  effecting  extension  and  counter- 
extension,  their  action  was  limited  to  a  small 
6ur£ace,  and  the  limb  lengthened  abruptly. 

The  method  used  by  Avicenna,  adopted  by 
Petit,  Heister,  and  Duverney  *,  who  have  some- 
what modified  it,  consisted  in  fastening  to  the 
head  and  foot  of  the  bed,  the  bands  with  which 
the  extension  and  counter-extension  were  to  be 
effected.  The  superior  were  applied  on  the 
I3pper  part  of  the  thigh,  and  the  inferior  above 
the  knee. 

Petit  advises  to  place  two  bands  at  the  same 
time,  one  above  the  knee  and  another  above  the 

*  The  greater  part  of  authors  recommend  the  use  of  the 
spica,  in  addition  to  the  extension  and  counter-extension  pro- 
duced by  this  means. 

ankle. 
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atlkle,  to  act  alternately,  so  that  when  one  be- 
comes troublesome  it  may  be  relaxed,  and  the 
other  used. 

Besides  the  unsteadiness  of  the  band  placfcd 
above  the  knee,  and  the  irritation  of  the  mus- 
cles occasioned  by  it ;  this  method  has  still  fur- 
ther the  disadvantage  of  the  thigh  and  pelvis 
not  being  sc  fixed  by  it  as  to  constitute  one  piece ; 
without  which  essential  condition,  the  superior 
portion  of  the  femur  yields  to  all  the  motions  of 
the  pelvis,  with  which  it  is  connected.  The 
loosening  of  the  bands,  which  is  frequent  in  pro- 
portion to  their  length,  is  another  objection 
which  decides  the  absolute  insufficiency  of  this 
method.  In  confirmation  of  this  opinion,  we 
may  quote  the  testimony  of  the  Arabians  them- 
selves, inventors  of  this  method,  who  used  it 
in  every  case  of  fracture  of  the  femur,  whatever 
might  be  its  direction,  but  who  acknowledge 
that  the  cure  was  seldom  effected  without  a 
lameness. 

Others  have  endeavoured  to  effect  the  ex- 
tension, by  means  of  a  band  applied  ^bove  the 
ankle,  and  which,  passed  over  a  pully,  had  a 
weight  suspended  from  the  other  extremity. 
The  pully  was  so  disposed,  as  that  the  weight 
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acted  in  the  direction  of  the  fractured  bone, 
which,  joined  to  the  advantage  of  acting  on  the 
]cg^  produced  a  well-directed  extension :  this, 
Jiovvever,  was  rendered  useless  on  account  of 
tbere  being  no  counter-extension,  to  prevent 
the  body  from  being  drawn  downwards. 

The  machine  of  Bellocq,  described  and  en- 
graved in  the  third  volume  of  the  Memoirs  of 
the  Academy  of  Surgery,  is  at  present  generally 
abandoned.    By  it,  extension  is  made  in  the 
direction  of  the  limb,  on  the  lower  part  of  the 
leg,  and  gradually ;  but  the  counter-extension 
acts  immediately  on  the  superior  part  of  the 
thigh :  besides,  the  great  difficulty  of  applying 
this  machine,  justifies  the  oblivion  into  which 
it  has  fallen.     Many  other  apparatus  succes- 
sively proposed  after  that  of  Bellocq,  and  of 
which  they  were  but  modifications,  have^  like 
their  model,  fallen  into  disuse. 

The  machine  of  Hook,  perfected  by  Aitken, 
and  described-by  Bell,  acts  in  the  direction  of 
the  limb,  and  produces  a  slow  and  gradual  ex- 
tension, by  means  of  screws,  but  it  has  the  dis- 
advantage of  acting  immediately  on  the  infe- 
rior  part  of  the  thigh,  and  on  a  small  surface. 
Ihus,  while  two  precepts  are  observed,  two 

others 
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others  not  less  important  are  neglected :  besides, 
nothing  opposes  the  falling  outward  of  the  foot 
and  knee,  nor  the  inclination  of  the  hip  to  th? 
came  side. 

Desault  perceived  all  these  imperfections  and 
defects,  and  invented  an  apparatus  by  which  the 
object  proposed  is  more  perfectly  attained,  and 
by  means  much  simpler.  It  might  be  added 
perhaps,  that,  with  a  few  modifications,  it  would 
Comprise  every  advantage  that  can  be  expected 
from  such  an  apparatus.  His  first  attempt^ 
were  directed  only  to  correct  the  ancient  methods. 
He  attached  the  trunk  to  the  head-board  of  the 
bed,  by  means  of  long  bands  fastened  to  a  band- 
age passed  under  the  arm-pits :  he  applied,  in 
the  next  place,  the  middle  of  a  band  on  some 
thick  compresses  placed  on  the  back  part  of  the 
leg,  a  little  above  the  ankles ;  the  extremities  of 
this  band  crossed  on  the  superior  part  of  the 
foot,  and,  knotted  on  the  sole,  were  then  fastened 
to  the  foot  of  the  bed.  To  this  disposition  was 
joined  the  ordinary  means  or  apparatus.  This 
method  had  a  disadvantage  of  whicli  we  have 
already  taken  notice,  namely,  the  facility  with 
which  the  bands  relax ;  besides  which,  the  im- 
mobility of  the  body  was  very  fatiguing,  and 
the  difficulty  of  breathing,  on  account  of  the 

bandage 
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bandage  round  the  trunk,  was  still  more  distress- 
ing. This  last-mentioned  disadvantage  in- 
duced Desault,  in  a  particular  case  *,  to  apply 
the  bandage  on  the  pelvis,  to  which  it  was  fixecj 
by  bands  passed  under  the  thighs. 

Desault  ascertained  by  different  experiments, 
that  the  object  particularly  to  be  aimed  at,  and 
which  was  essential,  was  such  a  disposition  as 
that  the  foot,  leg,  thigh,  and  pelvis,  should 
constitute  but  one  whole  ;  so  that,  though  the 
different  parts  thereof  should  be  drawn  in  differ- 
rent  directions,  yet  they  should  still,  with  re- 
spect to  one  another,  preserve  the  same  mutual 
relation.  Convinced  of  the  justness  of  this  con- 
clusion, he  invented  the  following  apparatus  to 
answer  these  purposes. 

A  strong  splint,  long  enough  to  extend  from 
the  ridge  of  the  os  ilium  to  a  certain  length  be- 
yond the  sole  of  the  foot,  is  a  principal  part  of 
this  apparatus :  this  splint  should  be  two  inches 
and  a  quarter  broad,  and  have  each  of  its  ex- 
tremities pierced  in  shape  of  a  mortice,  and 
terminated  by  a  semicircular  niche.  It  is  applied 
on  the  exterior  side  of  the  thigh,  by  means  of 

*  Surgical  Journal,  rol.  i, 
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two  strong  linen  bands,  each  being  more  than 
a  yard  long. 

The  middle  part  of  one  of  these  bands  is  to 
be  applied  to  the  inside  of  the  thigh,  at  its  up- 
per part ;  its  ends  are  brought  to  the  exterior 
side  of  the  thigh,  passed  through   the  mor- 
tice, and  knotted  on  the  semicircular  niche.  Com- 
presses are  to  be  previously  placed  under  the 
middle  part  of  the  band,  in  order  to  prevent  any 
disagreeable  pressure ;  as  well  as  on  the  tubero- 
sity of  the  ischium,  which  Desault  considered  as 
the  principal  point  of  action  of  this,  bapd.  .The 
inferior  part  of  the  leg  is,  in  the  next  place, 
covered  with  compresses,  on  which  the  middle 
part  of  the  second  band  is  placed  :  the  extremi- 
ties of  this  band  are  crossed  on  the  instep  and 
upper  part  of  the  foot,  then  on  the  sole,  after 
yvhich  they  are  conveyed  outward,  and  one  end 
passed  through  the  mortice  and  knotted  with  the 
other  on  the  niche,  with  such  a  degree  of  force 
as  to  pull  the  inferior  portion  of  the  femur  down- 
ward, and  to  push  the  splint  upward,  and  by 
this  means  the  pelvis  and  superior  fractured 
portion.    On  the  internal  side  of  the  limb  is 
placed  a  second  splint,  which  extends  from  the 
superior  part  of  the  thigh,  to  a  certain  distance 
beyond  the  foot.    A  third  is  placed  on  the  ante- 
rior 
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rior  part,  and  extends  from  the  abdomen  to  the 
knee.  The  superior  extremities  of  the  anterior 
and  exterior  splints  are  fixed  by  means  of  a 
bandage  passed  round  the  pelvis.  A  band,  the 
middle  part  of  which  is  placed  under  the  sole  of 
the  foot,  and  the  extremities  crossed  on  its  supe- 
rior surface  and  fastened  to  the  splints,  prevents 
the  motion  of  the  foot,  as  does  also  to  a  con- 
siderable degree  the  action  of  the  splints. 

It  may  not  be  superfluous,  perhaps,  to  re- 
mark, that,  previous  to  the  application  of  this 
apparatus,  the  whole  liaib  should  be  covered 
with  compresses,  moistened  with  a  solution  of 
the  acetate -of  l^ad^  and  that  Scultet's  bandage 
is  to  be  applied  on  the  thigh  and  leg  over  these 
compresses,  and  a  roller  to  be  passed  round  the 
foot:  these  parts  of  the  apparatus  should  be 
moistened  with  a  resolvent  liquid.  These  have 
the  double  advantage  of  diminishing  the  irrita- 
bility of  the.  muscles,  and  preventing  any  stag- 
nation of  ,the  fluids. 

This  apparatus  of  Desault's  has,  in  the  hands 
of  that  celebrated  surgeon,  produced  a  great 
number  of  cures;  but  it  must  at  the  same  time 
be  acknowledged,  that  it  has  frequently  failed  : 
the^  causes  of  failure  may  be  fouud  'm  delects 
which  it  is  easy  to  point  out.  yu^ 
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The  superior  band  has  a  triple  disadvantage ; 
first,  that  of  forcing  the  inferior  portion  of  the 
femur  outward  ;  secondly,  of  pushing  the  su|3e- 
rior  upward ;  thirdly,  of  rolling  itself  into  a  cord, 
compressing  thereby  painfully  the  adductor 
and  rectus  internus,  the  spasmodic  contraction 
of  which,  in  consequence  of  the  pressure,  tends 
still  further  to  produce  the  ascent  of  the  inferior 
portion  of  the  femur.  These  disadvantages 
would  be  all  removed,  by  giving  the  band  a ;poi?it 
apptii  on  the  tuberosity  of  the  ischium. 

The  difficulty,  however,  of  acting  on  a  globu- 
lar eminence  of  a  small  surface,  and  covered  by  a 
great  depth  of  soft  parts,  is  easily  seen  :  the  exteri- 
sion  of  the  thigh  on  the  pelvis  increases  this  diffi- 
culty, by  increasing  the  depth  of  the  soft  parts. 
This  tuberosity  would  be  more  prominent  for 
the  inverse  reason,  if,  according  to  Pott's  method, 
the  limb  were  placed  in  the  half-bent  position. 
The  difficulty  of  acting  on  this  tuberosity  \S 
much  greater  in  women  than  in  men,  on  ac- 
count of  the  greater  quantity  of  cellular  sub- 
Stance  about  this  part  in  females.    Not  only  is 
it  difficult  to  make  the  band  act  on  that  tubero- 
sity, but  other  disadvantages  result  from  it ;  for 
the  gfeat  pressure  of  the  band  on  these  delicate 
parts,  C3,uses  much  pain,  ulceration,  and  some- 
times 
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times  gangrene.  To  these  circumstances  Dc- 
sault  attributed  the  ill  success  which  he  some- 
times met  with. 

The  inferior  band  has  nearly  the  same  dis- 
advantages as   the  superior :   its   direction  is 
oblique  downward  and  outward,  and  its  action 
tends  therefore  to  produce  a  derangement  of  the 
pieces  of  bone.    This  tendency  is  counteracted, 
it  is  true,  by  the  band  directed  to  be  applied  to 
the  back  part  of  the  leg  above  the  ankle,  crossed 
on  the  superior  and  inferior  surfaces  of  the  foot, 
and  fastened  to  the  lower  extremities  of  the  in- 
ternal and  external  splints.  The  compresses  with 
which  the  inferior  part  of  the  leg  is  covered,  do 
not  always  protect  it  from  the  extreme  constric- 
tion of  the  lower  band,  which,  being  narrow, 
forms  itself  quickly  into  an  hard  cord,  and. 
causes  pain  by  acting  on  a  narrow  surface.  The 
gangrenous  ^eschars,  which  are  sometimes  pro- 
duced by  the  constriction  of  this  bandage,  are  so 
considerable  as  to  denude  in  many  cases  the 
tendo  Ada  ill  is,  and  the  tendons  of  the  extensor 
muscles  of  the  toes.    These  tendons,  exposed  to 
the  contact  of  the  air,  are  apt  to  exfoliate,  and 
consequently  the  bones  which  they  are  destined 
to  move  will  remain  motionless.    The  oblique 
action  of  this  band  renders  a  great  constriction 
necessary. 

VOL.   I.  j^^ 
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If,  iti  order  to  appreciate  exactly  the  merit  of 
this  iriCthod,  we  compare  its  manner  of  acting 
with  the  general  rules  already  laid  down  for 
effecting  perpetual  extension,  wc  shall  find 
that  some  of  these  rules  arc  transgressed,  and 
others  not  completely  observed.  Thus,  the  ex- 
tending force  acts  on  that  part  of  the  limb  which 
articulates  with  the  inferior  fractured  portion  ; 
bu<:  the  superior  band  acts  on  the  superior  frac- 
tured portion  j  and  the  bands  being  narrow  and 
liable  to  roll  up  like  a  cord,  do  not  act  on  large 
surfaces.  Both  the  inferior  and  superior  bands 
being  oblique,  they  cannot  act  in  the  direction  of 
the  bone.  Finally,  their  action  cannot  be  gra- 
dually increased.  The  method  of  Citizen 
Boyer,  which  remains  to  be  described,  is  strictly 
conformable  to  all  these  rules.  By  his  apparatus 
and  method,  the  extension  is  gradual  and  in  the 
direction  of  the  bone ;  and  none  of  the  muscle§ 
which  surround  the  fractured  bone  are  com- 
pressed. 

The  apparatus  consists  of  a  splint,  a  sole,  or 
slipper,  and  a  sons-cuisse.  The  splint  should 
be  four  feet  long,  three  fingers  breadth  wide, 
and  about  four  or  five  lines  in  thickness,  and 
made  of  hard  and  inflexible  wood.  A  groove 
about  half  an  inch  wide,  the  extremity  of  which 

is 
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is  covered  with  iron,  runs  along  this  splint  for 
about  half  its  length.  In  this  groove  is  placed 
a  screw  which  occupies  its  whole  length,  one 
end  of  it  being  supported  against  the  plate  of  iron 
with  which  the  extremity  of  the  groove  is  covered, 
the  other  being  adapted  to  a  key  by  which  it 'is 
turned.  To  this  screw  is  fastened,  in  the  manner 
shewn  in  the  plate,  an  apparatus  to  which  the 
sole  is  fixed.  The  superior  part  of  the  splint  is 
received  into  a  pocket  formed  in  the  sous-cuisse. 
The  sole  is  made  of  iron, -and  covered  with 
shammy  leather ;  towards  the  heel  a  large  piece 
of  soft  leather  is  attached  to  it,  which  piece  is 
divided  into  two,  and  serves  to  fix  the  sole  to 
the  foot.  It  is  fixed  to  the  part  of  the  apparatus 
connected  with  the  screw. 

The  sous-cuisse  is  composed  of  two  parts, 
which  meet  at  an  acute  angle.  It  is  made  of 
strong  leather,  covered  with  shammy  and  well  . 
stuffed  with  wool,  like  the  girdle  of  a  truss  ;  one 
ot  the  part-s  should  be  long  enough  to  pass 
obliquely  round  the  upper  part  of  the  thigh,  its 
extremity  terminating  in  a  strap  pierced  with 
holes:  the  other  should  be  only  three  inches 
long,  and  terminated  by  a  buckle.  At  the  place 
where   both  parts  meet,  a  piece  of  leather  is 

R  2  sewed 
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sewed  in  form  of  a  pockety  into  which  the  supe- 
rior part  of  the  splint  is  received. 

It  is  difficult  to  give  a  satisfactory  explanation 
of  all  the  particular  parts  of  which  this  appa- 
ratus is  composed  ;  but  a  sufficiently  correct  idea 
Of  it  may  be  formed  by  taking  a  view  of  the 
plate  No.  2. 

The  apparatus  is  applied  in  the  following 
manner :  after  havi4ig  surrounded  the  upper 
part  of  the  thigh  with  a  soft  girdle  of  cotton 
three  inches  broad,  the  sous-cuisse  is  applied  over 
it.  Then  the  foot  and  lower  part  of  the  leg  is: 
surrounded  with  some  soft  matter,  in  order  to 
secure  against  the  effects  of  pressure,  and  the 
sole  is  applied  to  the  foot.  Next  the  superior 
part  of  the  splint  "is  introduced  into  the  pocket 
t)f  the  sous-cuisse,  and  the  sole  is  attached  at  the 
proper  place  to  the  remainder  of  the  apparatus. 

The  application  being  thus  far  advanced,  the 
necessary  stuffing  and  two  splints,  one  ante- 
riorly, the  other  internally,  are  applied  and 
secured  in  the  ordinary  manner.  Every  thing 
being  thus  disposed,  the  screw  iq  the  groove  is 
turned  by  the  key,  and  the  sole  descends  and 

brings 
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brings  the  foot  with  it,  whilst  the  superior  part 
of  the  splint  is  pushed  upwards.  In  this  way 
the  limb  may  be  extended  gradually,  and  the 
extension  increased  as  may  be  necessary. 

Whichever  apparatus  is  adopted,  it  will  be 
necessary  to  examine  it  frequently,  to  tighten 
the  bands,  which  are  quickly  relaxed  in  Desault's 
apparatus,  and  to  gi^^e  a  few  turns  to  the  Scfew 
in  that  of  Boyer  ;  but  for  the  latteti  not  ile^r  so 
much  attention  is  necessary  :  the,  straps  of  skin 
by  which  the  extension  and  tbunter-extensioh 
are  made,  though  over-extended  by  atiy  acciden- 
tal cause,  return  again  to  the  proper  degree  of 
constriction,  on  account  of  their  elasticity  ;  and 
though  they  should  become  relaxed,  the  means 
of  bracing  them  are  e&sy.  When  Desault's  ap- 
paratus is  used,  it  will  be  necessary  to  irJtrease 
the  thickness  of  the  compresses  oh  the  back  part 
of  the  leg,  the  tuberosity  of  the  ischium,  atid 
inside  of  the  thigh,  as  soon  as  these  parts  begin 
to  excoriate. 

Topical  applications,  exf^pt  those  necessary 
for  combating  the  infiammatory  sylnptows,  are 
absolutely  useless.  If  there  be  contusion  and 
violent  inflammation,  the  f<'Tht)val  of  thr^se 
must  precede  the  application      aJiy  jippafartis. 
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The  bed  on  which  the  patient  is  laid,  should 
not,  as  already  mentioned,  be  too  soft,  but 
ought  to  be,  on  the  contrary,  firm  enough  to  pre^ 
vent  his  sinking  into  it.  By  adopting  Desault's 
method,  or  that  of  Boyer,  the  patient  may 
satisfy  his  naturgl  wants  without  inconvenience. 

The  general  rule  of  confining  the  patient  to 
a  low  regimen  should  be  modified  in  the  pre- 
sent case;  because  in  this,  more  than  in  any 
other,  it  is  necessary  to  support  and  increase 
the  vital  action  of  the  parts.  A  rigorous  ab- 
stinence, which  would  in  other  cases  only  retard 
the  formation  of  callus,  might  totally  pre- 
vent it  in  this.  Therefore,  though  the  quantity 
of  nourishment  should  be  less  than  that  used  in 
a  state  of  perfect  health,  because  the  exercise 
taken  in  that  state  renders  reparation  more 
necessary,  yet  any  abstinence  that  might  induce 
debility  should  be  avoided. 

Does  the  difficulty  with  which  Iractures  of  the 
neck  of  the  femur  consolidate,  authorize  the 
use  of  internal  remedies,  which  might  accelerate 
the  consolidation  ?  , 

The  ancients  were  of  opinion,  that  in  a  few 
days  after  a  fracture   the   patient  should  be 

nourished 
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nourlslied  with  rich  gelatinous   food.  Andre 
De  la  Croix  *,  and  Fabricius  of  Aquapendente, 
prescribe  formally,  in  imitation  of  Galen    ,  the 
use  of  farinaceous  and  young  animal  food,  and 
that  of  inspissating  medicines.    Ambrose  Pare 
has  given  the  same  directions,   and  observed 
them  himself  in  the  treatment  of  the  fracture  of 
his  leg.    Fabricius  de  Hilden  §    remarks  with 
reason,  that  aliments  of  this  kind  are  difRcult  of 
digestion,  and  must  therefore  be  very  unfit  for 
a  patient  in  a  state  of  inactivity.    But  the  same 
objection  lies  against  the  use  of  osteocolla,  re- 
commended by  the  same  practitioner,  and  con- 
demned by  Van  Swieten  ||,  on  the  same  principle 
as  the  inspissating  or  viscid  aliments  of  Galen. 
Osteocolla,  so  highly  recommended  by  Fabri- 
cius, has  been  used  by  the  greater  number  of 
surgeons.    Some  cases  are  found  in  the  Philoso- 
phical Transactions^,  in  which  the  reproduction 

*  Dum  substantia  cartilaginea,  compacta  ac  densa,  quam 
Latini  callum  vocant,  gignitur;  eo  tempore  viscosum  ali men- 
turn  commefldatur.  Aiidieas  a  Cruce,  voj.  ii.  lib,  i,  cap.  6, 
de  Cibo. 

t  De  Methodo,  Jib.  6,  cap,  5. 
X  Lib.  15,  cap.  28. 

§  Surgical  Observations,  Cent.  i.  Obs.  92, 
II  Comment,  on  Hermann  Boerh.  Aph. 
,     Abridgment  of  the  Phil,  Trans— Med.  and  Surg. 

R  4  of 


248 


OF  FRACTURES  OF  THE 


of  a  part  of  the  femur  is  attributed  to  the  use 
of  it ;  but  Chizen  Pinel,  translator  of  this  work, 
judiciously  remarks,  that  it  is  difficult  to  con- 
ceive, how  a  stone  of  a  calcareous  nature,  and 
of  the  raelactite  species,  could  aid  the  generation 
of  callus.  The  use  of  gelatinous  food,  which 
came  in|o  use  on  the  supposition  of  its  being  of 
a  nature  analogous  to  the  supposed  osseous  fluid, 
has  been  discontinued  ;  and  the  theory  on  which 
it  was  founded,  has  been  abandoned.  Spirituous 
liquors,  recommended  toward  the  end  of  the 
treatment,  for  the  purpose  of  hardening  the  cal- 
lus, have,  in  like  manner,  fallen  into  disuse. 

. "  Nourif?hraent  easy  to  digest,  and  the  moderate 
use  of  spirituous  drinks,  particularly  for  old 
people,  aid  that  expansion  of  the  vascular  tex- 
ture, necessary  for  the  generation  of  callus.  A 
scrupulous  attention  should  be  paid  to  the  man- 
ner of  living,  when  the  vital  forces  are  found  to 
languish  from  any  cause  whatever. 

The  time  wliich  nature  employs  for  the 
consolidation  of  a  fracture  of  the  neck  of 
the    femur*,    has    been  already  mentioned. 


*  The  consolidation  was  always  effected  from  the  forty- 
fifth  to  the  fiftieth  day,  according  to  the  cases  related 
in  the  Surgical  Journal. 
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We  repeat  however,  that  the  apparatus  should 
not  be  finally  removed  before  the  sixtieth  or 
seventieth  day ;  and  that  three  months  must 
elapse  from  the  day  of  the  fracture  to  that  on 
which  the  patient  may  be  safely  allowed  to  quit 
his  bed,  and  walk  even  with  the  a-d  of  crutches. 
The  prenaature  use  of  the  limb  has  been  more 
than  once  the  occasion  of  its  being  shortened, 
after  the  formation  of  the  callus  had  been  con- 
siderably advanced/  and  a  cure  without  blemish 
on  the  point  of  being  effected.  A  shortening 
of  the  limb  is  particularly  to  be  apprehended,  if 
the  pieces  are  united  by  means  of  a  ligameuto- 
cartilaginous  substance.  That  the  premature 
use  of  the  limb  may  occasion  this  unfortunate 
accident  may  be  easily  conceived,  by  reflcGiing 
that  the  callus  does  not  attain  its  ultimate  desrree 
of  consistence  until  after  the  lapse  of  several 
months.  * 

A  stiffness  in  the  articulation  is  not  much  to 
be  apprehended,  though  some  instances  of  it 
are  related  by  authors:  these  examples  would 
be  more  numerous,  if  the  stiffness  were  produced 
by  an  etfusion  of  osseous  juice  into  the  articula- 
tion, as  some  authors  have  thought.  It  is  well 
known  at  present  that  this  stiffness  or  false 

anchylosis 
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anchylosis  is  owing  to  the  impeded  circulation 
in  the  part,  and  to  the  muscles  having  lost  the 
habit  of  motion  by  a  long  inactivity.  Fractures 
of  the  patella  and  olecranon  are  more  frequently 
than  any  others  attended  with  this  consequence. 

To  this  description  of  the  treatment  of  frac- 
tures of  the  neck  of  the  femur,  we  have  only 
to  add,  that  cases  occur  in  which  the  approved 
method  cannot  be  adopted.  I  have  often  seen 
patients  who  could  not  support  the  pain  pro- 
duced by  it.  In  which  case,  or  in  that  of  the 
patient's  being  old,  the  continued  extension 
ought  not  to  be  persisted  in  :  the  apparatus  for 
fractures  of  the  body  of  the  bone  must  be  had 
recourse  to,  with  the  additional  precaution  of 
guarding  against  the  rotatory  derangement,  by 
making  the  internal  and  external  splints  extend 
beyond  the  foot.  A  cure  thus  obtained,  will  be 
attended  with  a  shortening  of  the  limb. 

Jf  the  patient  were  abandoned  to  nature,  the 
continual  motion  which  would  take  place,  and 
the  friction,  would  destroy  the  head  of  the  bone, 
and  often  too  what  remains  of  the  neck,  as 
has  been  observed  by  Morgagni.  The  shorten- 
ing is  so  great  in  that  cJise,  that  the  limb  is 

nearly  , 
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nearly  useless.  Boehraer  has  judiciously  re- 
marked, in  his  Gsteologic  Institutions,  that  the 
deficiency  alone  of  a  pemt  d'appui  would  cause 
lameness,  though  the  menaber  should  have  lost 
no  part  of  its  length. 


CHAPTER 
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CHAPTER  XV. 

OP  FRACTURES  OP  THE  PATELLA. 

These  fractures  may  be  transverse,  or  of  dif- 
ferent degrees  of  obliquity  ;  but  are  seldom  found 
longitudinal.  The  transverse  fracture  is  fre- 
quently occasioned  by  a  sudden  and  violent 
contraction  of  the  extensor  muscles  of  the  leg, 
which  act  on  the  patella  :  this  cause  remained 
a  long  time  unnoticed^,  and  the  fractures  produced 
by  it  were  ascribed  to  the  fall  which  was  the  con- 
sequence of  the  fracture.  It  is  at  present  ge- 
nerally acknowledged  to  be  the  immediate 
«ause  of  the  fracture,  and  by  that  means  the 
cause  of  the  fall. 

It  will  be  asked,  perhaps,  why  the  tendon  of  the 
extensors  of  the  leg,  and  the  inferior  ligament  of 
the  patella^  are  not  ruptured  rather  than  the  patella 
itself?  To  which  it  may  be  answered,  that  the 
extensibility  of  the  tendiftous  and  ligamentous 
parts  renders  them  less  liable  to  be  ruptured 
thap  the  patella,  the  hardness  of  which  is  more 

than 
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than  compensated  by  its  britlleness  as  an  osseous 
substance. 

Though  fracture  of  the  pa'tella  is  the  nnfost 
frequent  consequence  of  a- violent  contraction  of 
the  extensors,  yet  a  rupture  of  their  tendon  and 
the  inferior  ligament  is  sometimps  produced  by 
the  same  cause.  In  both  cases  the  sjTnptoms, 
prognosis,  and  indications,  are  the  same  ;  and  the 
treatment  is  perfectly  identical. 

To  form  a  correct  idea  of  the  manner  in  which 
fractures  of  the  patella  take  place,  it  is  necesisary 
to  recollect,  that  the  erect  posture  is  the  firmest 
possible,  when  the  centre  of  gravity  is  in  a  line 
perpendicular  to  the  basis  on  which  the  body  is 
supported  ;  that  though  the  line  passing  through 
the  centre  of  gravity  may  cease  to  be  perpendi- 
cular, yet  the  body  does  not  fall,  but  is  kepi 
erect  by  the  action  of  muscles,  which  counter- 
acts the  deviation  from  the  perpendicular  di- 
rection :   finally,  that  if  this  line  fall  on  no  part 
of  the  base,  the  body  must  necessarily  fall  towards 
that  side  to  which  the  line  inclines. 

If  the  centre  of  gravity  fall  behind  the  base, 
so  (hat  the  body  tends  backwards,  the  extensor 
jnuscles  of  the  leg  contract  witli  great  violence, 

in 
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in  order  to  prevent  the  flexion  of  the  thighs,  at 
the  same  time  that  the  superior  part  of  the  body 
is  also  drawn  forward  by  the  contraction  of  mus- 
cles, and  the  centre  of  gravity  replaced  on  its 
natural  support.  J f  this  contraction  of  the  mus- 
cles be  not  sufficient  to  bring  the  body  forward, 
the  obliquity  of  the  axis  of  the  centre  of  gravity 
still  increasing,  the  action  of  the  muscles  will 
increase  in  consequence ;  so  that  the  patella, 
pushed  forward  by  the  inferior  extremity  of  the 
femur,  drawn  with  great  force  by  the  tendon  of 
the  triceps  and  rectus  anterior,  and  retained  in 
the  opposite  direction  by  its  inferior  ligament,  is 
fractured  transversely. 

The  effort  made  to  resist  falling,  is  not  the 
only  occasion  on  which  the  patella  is  violently 
acted  on  by  an  instantaneous  contraction  of  the 
muscles  inserted  into  it.  It  is  exposed  to  the  effects 
of  a  violent  contraction  of  the  muscles  in  leaping, 
which,  as  performed  by  the  human  species,  con- 
sists principally  in  the  sudden  extension  of  the 
lower  extremities,  which  are  always  bent  to  the 
leap  :  for  which  reason  a  fracture  of  the  patella 
often  occurs  in  dancers,  and  always  takes  place 
the  instant  of  their  quitting  the  ground.  Another 
circumstance  in  which  a  transverse  fracture  of 

the 
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Ihe  patella  may  take  place,  is  that  in  which  the 
point  of  the  foot  is  forcibly  impelled  forward; 
an  instance  of  which  is  found  in  the  case  of  a 
soldier,  who  made  an  attempt  to  kick  his  ser- 
geant. In  this  case,  the  manner  in  which  the 
fracture  takes  place,  is  analogous  to  that  of  the 
olecranon,  produced  by  the  action  of  throwing 
a  stone.  Another  case  of  this  fracture  is  that  of 
a  man  brought  to  La  Charite,  in  the  month  of 
Pluviose,  8th  year.  This  person  was  a  coach- 
man :  his  horses  took  fright  while  he  sat  neg- 
ligently on  the  box ;  on  which  occasion  he  ex- 
tended suddenly  the  right  leg,  at  the  same 
moment  that  the  point  of  the  right  foot  slipped 
off  the  board  on  which  it  rested.  He  felt  in- 
stantly a  very  acute  pain  in  the  knee,  and  heard 
very  distinctly,  at  the  same  time,  a  loud  crack  ; 
..and,  on  applying  his  hand  to  the  part,  he  found 
the  patella  fractured  transversely,  and  divided 
into  two  pieces,  which  were  separated  an  inch 
one  from  the  other.  These  instances  remoye 
every  doubt  on  the  possibility  of  this  fracture 
being  effected  by  muscular  action  alone ;  and  if 
any  further  evidence  were  necessary,  it  would  be 
found  in  a  case  of  a  fracture  of  this  nature, 
which  took  place  by  the  violent  contractions 
pf  the  muscles  of  the  thigh  of  a  man  in  convul- 
sions. 

Falling 
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Falling  on  the  knees  is  a  no  less  frequent  cause 
of  transverse  fracture  of  the  patella  :  in  this  case 
it  takes  place  easily  when  this  bone,  made  to  pro- 
ject by  the  flexion  of  the  leg,  strikes  against 
some  very  hard,  resisting  body.    When  the  leg 
is  bent,  the  patella  is  supported  only  by  its  ex- 
tremities on  the  snperior  end  of  the  tibia,  and 
the  articular  part  of  the  femur,  so  that  its  middle 
part  is  without  any  support,  and  corresponds 
with  the  interval  between  the  two  last-mentioned 
bones  :  this  space  is  occupied  by  the  adipose  cel- 
lular texture  found  behind  the  inferior  liga- 
ment of  the  patella.     In  thia  situation  of  the 
parts,  the  patella  is  easily  fractured,  because  the 
middle  part  of  it,   which  is    unsupported,  is 
the  thinnest,  and  because  it  is  steadily  fixed 
by  the  action  of  the  tendon  and  ligament  which 
are  inserted  into  it.    The  direction  of  the  frac- 
ture depends  generally  ort  the  shape  of  the 
body  agaitist  which  the  knee  strikes.  Should, 
for  instance,  its  projecting  part  be  tratisverse  to 
the  patella,  the  fracture  will  have  the  sarrie  di- 
rection ;  if  longitudinal,  th®  fracture  will  be  lon- 
gitudinaly  &c.    The  same  may  be  said  of  the 
violent  impulsion  of  a  b6dy  against  the  patella. 
In  all  cases  this  bone  may  be  broken  into  several 
pieces/  arid  the  soft  parts  lacerated  ;  or  the  frac- 

-  ture 
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ture  may  be  complicated  with  a  rupture  of  the 
capsular  hgament,  and  an  effusion  of  blood  into 
the  articulation. 

Transverse  fractures  of  the  patella  ar?  always 
attended  with  a  separation  of  the  fractured 
portions.  When  the  cause  of  fracture  has  been  just 
sufficient  to  produce  the  solution  of  continuity  of 
the  bone,  without  disorganizing  its  fibrous  cover- 
ings the  derangement  is  at  first  scarcely  percep- 
tible ;  but  this  membrane  stretches  in  a  little  time. 
The  slightest  motions  of  the  leg  are  sufficient 
for  elongating,  or  even  totally  rupturing  this  sub- 
stance :  in  which  case  the  separation  becomes 
instantly  considerable,  and  the  articulation,  from 
being  no  longer  supported,  bends  under  the 
weight  of  the  body.  The  following  case  is  a 
remarkable  instance  of  a  fracture,  in  which  the 
separation  of  the  pieces,  and  the  fall  which  is 
the  inevitable  consequence  of  it,  did  not  imme- 
diately follow  the  solution  of  continuity.  The 
person,  while  dancing,  heard  a  dull  noise  in  the 
right  knee,  and  felt  a  slight  pain  in  the  same 
part.  Some  minutes  after,  in  walking  about  the 
room,  he  heard  another  crack  in  the  same  knee, 
and  fell  without  the  power  of  raising  himself. 
On  being  brought  to  La  Char  it  e,  the  portions  of 
the  patella  were  found  separated  an  inch  and 

VOL.  I.  s  three 
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three  fourths,  which,  with  the  other  signs,  left 
no  doubt  on  the  existence  of  fracture.  An  unit- 
ing bandage,  such  as  is  generally  made  use  of 
for  simple  incised  wounds,  was  applied,  and  re- 
newed as  often  as  its  relaxation  rendered  it  ne- 
cessary. On  the  thirtieth  day  of  the  treatment, 
the  knee  was  gently  moved,  in  order  to  prevent 
a  false  anchylosis,  and  the  motion  was  after- 
wards continued  every  day  until  the  patient 
quitted  the  hospital.  An  interval  of  about  one 
line  in  breadth  separated  the  two  pieces,  which 
was  entirely  filled  up  by  a  ligamentous  substance, 
,  of  a  very  inextensible  nature. 

Two  causes  Concur  to  produce  the  separation 
of  the 'fractured  portions  ;  one  of  which  is,  the 
contraction  of  the  extensor  muscles,  which  al- 
ways takes  place  when  their  natural  tendency  to 
contract  is  not  opposed,  and  by  which  the  su- 
perior portion  is  drawn  upward  on  the  superior 
part  of  the  thigh  :  the  second  cause  is  the  flexion 
of  the  leg,  the  principal  bone  of  which  draws 
downward  the  inferior  pieee  which  is  attached  to 
it.  The  separation  will  be,  then,  great  in  pro- 
portion to  the  force  of  muscukr  contraction,  the 
degree  of  flexion  of  the  leg  on  the  thigh,  and 
the  extension  or  laceration,  more  or  less,  of  the 
tendinous  expansion  which  covers  the  Ulterior 

1  .  surface 
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surface  of  the  patella,  and  which  is  attached 
to  the  lateral  parts  of  that  bone,  and  adheres 
strongly,  at  the  same  time,  to  the  capsular 
ligament. 

Nothing  can  be  easier  than  the  diagnosis  of 
fractures  of  the  patella.  If  this  bone  be  frac- 
tured transversely,  by  a  forced  extension  of  the 
leg,  the  patient  falls,  and  remains  without  the 
power  of  rising.  The  fall  may  instantly  succeed 
the  fracture,  or  there  may  be  some  inter- 
val. The  impossibility  of  rising  exists  also  when 
the  fracture  is  effected  by  a  fall  on  the  knee.  If 
raised  by  the  aid  of  others,  the  patient  falls  again 
if  he  attempts  to  advance ;  he  can,  however, 
move  backward,  by  drawing  the  soles  of  his 
feet  along  on  the  ground,  and  by  taking  care 
not  to  bend  the  knee. 

A  boy  fell  on  the  ice  the  nth  Nivose, 
year  8,  and  fractured  transversely  the  patella  of 
the  right  side  :  his  efforts  to  rise  were  to  no  pur- 
pose ;  he  was  therefore  obliged  to  make  his  way 
on- his  back  to  a  neighbouring  house,  sixty 
paces  distant.  He  was  there  put  on  his  feet,  and, 
by  leaning  on  another  person,  was  able  to  walk 
backward  three  hundred  paces,  to  the  place  of 
his  destination,  from  which  he  was  conveyed  to 

.82  la 
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La  Charlie.  On  the  12th,  a  slight  degree  of 
swelling  manifested  itself  about  the  ai  iicalalion  \. 
to  reduce  which,  and  to  calm  the  pain,  which 
was  very  acute,  emollient  poultices  were  ap- 
plied. The  inflammatory  symptoms  entirely  dis- 
appeared on  the  eighth  day  after  the  accident, 'at 
which  time  the  usual  apparatus  was  applied. 
Toward  the  conclusion  of  the  treatment,  the 
articulation  was  exercised  gradually  every  day : 
the  patient  quitted  the  hospital  in  the  begin- 
ning of  Ventose,  having  the  portions  of  the 
patella  united  by  a  ligamentous  substance,  half  an 
inch  broad.  The  great  strength  of  this  liga- 
mentous substance  rendered  the  joint  of  the  knee 
sufficiently  strong,  though  it  was  a  little  stiffs 
on  the  patient's  quitting  the  hospital. 

Besides  the  signs  resulting  from  the  cause  and 
circumstances  of  a  fracture  of  the  patella,  there 
are  others  still  equally  easy  to  be  ascertained, 
and  not  less  conclusive.  A  depression  is  found 
on  the  anterior  part  of  the  knee,  instead  of  the 
prominence  naturally  formed  by  the  patella  at 
that  part :  the  two  fractured  portions,  which  are 
more  or  less  separated  one  from  the  other,  may 
be  made  to  approach  by  extending  the  leg  on 
the  thigh,  and.  bending  the  thigh  on  the  pelvis  ; 
and  they  may  be  moved  laterally  in  opposite  di- 
rections : 
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Tections:  a  crepllation  may  be  very  easily  pro- 
duced, on  account  of  the  slight  covering  of  soft 
parts.  A  case  may  occur,  however,  in  which 
the  separation  of  the  fractured  portions  cannot 
be  distinguished,  as  when  there  is  a  great  in- 
flammatory swelling  about  the  knee  ;  but  this 
uncertainty  is  of  no  importance,  because,  even 
were  the  fracture  ascertained,  nothing  could  be 
done  to  bring  the  divided  portions  together,  until 
the  inflammation  had  abated. 

Is  the  consolidation  of  a  fracture  of  the  patella 
analogous  to  that  of  other  bones  ?  or  is  the  pro- 
cess of  nature  different  in  this  case  from  what  it 
is  in  all  others  ?  Some  authors  have  been  of 
opinion  that  the  fractured  portions  of  this  bone 
are  susceptible  of  an  immediate  reunion,  by  be- 
ing placed  in  contact ;  but  the  greater  number 
question  the  possibility  of  such  a  reunion ;  and 
assert,  on  the  contrary,  that  the  pieces  are  always 
united  by  means  of  a  ligamentous  substance, 
which  is  long,  thin,  and  very  extensible,  when 
the  fracture  has  not  been  well  treated  ;  but  which 
is,  on  the  contrary,  short,  thick,  and  unyield- 
ing, when  the  treatment  hgs  been  well  directed. 

Camper  is  the  principal  author  of  the  latter 
theory,  which  he  supports  by  a  great  number  of 

s  3  caseso 
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cases.  The  Academy  of  Surgery  adopted  it  on 
the  evidence  of  similar  facts  ;  and  it  is  now 
brought  forward  in  a  Treatise  on  Surgery  *, 
lately  published  in  the  north  :  we  do  not  hesitate 
to  subscribe  to  it. 

Those  who  maintain  that  the  consolidation  of 
a  fracture  of  the  patella  is  analogous  to  that  of 
fractures  of  other  bones,  appeal  to  experience, 
and  cite  numerous  instances  of  an  immediate  re- 
union, which  they  attribute  to  a  more  perfect 
mode  of  treatment.    But  as  this  pretended  im- 
mediate reunion  has  not  been  attested  by  dissec- 
tion of  the  part  after  death,  it  is  possible  that  a, 
very  close  connexion,  by  means  of  a  ligamentous 
substance,   scarcely  perceptible  to   tlie  touch 
through  the  integuments,  may  have  been  taken 
for  an  immediate  union.    A  postillion  received 
a  kick  from  a  horse  the  8th  Messidor,  year  6, 
which  fractured  the  patella  of  the  left  knee,  near 
its  inferior  angle  :  the  fibrous  expansion  pre- 

*  "  Patella  fracta,  hand  utj  alia  corporis  humani  ossa,  vero 
callo  concrescit,  sed  fragmenta,  solum  mediante  substantia 
firmiore,  cellulosa,  cartilaginosa,  cum  ligamento  raucoso 
concurrente,  conglutinantur,  et  firmiori  cicatrisatione  liga- 
mentorum  continentur,  quod  constans  experientia,  in  vivis 
et  cacaveribus,  nos  edocuit."— Callisen,  Principia  Syst?* 
matis  Chir.  Hod.  §  1288. 

vented 
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vented  the  separation  of  the  pieces  for  some  time. 
The  inflammatory  symptoms  not  being  intense, 
yielded  qoiekly  to  the  usual  antiphlogistic  treat- 
ment :  the  uniting  bandage  was  applied,  and  the 
knee  gradually  moved  as  soon  as  the  progress  of 
the  cure  allowed  it  to  be  done  with  safety.  The 
patient  quitted  the  hospital  on  the  i8th 
Thermidor,  perfectly  recovered;  and  so  small 
was  the  interval  between  the  two  pieces,  that, 
without  a  very  attentive  examination,  it  might 
be  supposed  that  there  was  none.  But  had  they 
wlio  supported  the  theory  of  the  union  by  a  liga- 
mentous substance,  contente.d  themselves  with 
opposing  their  adversaries  by  facts,  the  question 
could  not  have  Remained  long  undecided.  They 
attempted  to  explain  the  fact ;  and  their  adver- 
saries, by  being  able  easily  to  overthrow  their 
reasoning,  thought  that  they  had  thereby  proved 
that  the  fact  never  occurred,  as  if  a  bad  expla- 
nation could  invalidate  a  well-attested  fact. 

We  have  already  shewn  that  the  explanation 
of  the  non-consolidation  of  fractures,  founded 
on  the  want  of  a  periosteum  and  lubrification  of 
the  fractured  surfaces  by  the  synovia,  is  vague. 

Some  authors,  supposing  that  the  patella  was 
(differently  organized  from  other  bones,  have  en- 

s  4  dcavonrjd 


2^4      OP  FRACTURES    OF  THE  PATELLA. 


deavoLircd  to  explain,  from  this  difFercnce  of 
structure,  the  peculiarities  of  the  consolidation 
of  its  fractures.  But  it  does  not  differ  in  its 
organization  from  the  other  small  bones  of 
the  body,  among  which  it  is  classed  by  the 
greater  number  of  anatomists.  Like  them, 
it  is  composed  principally  of  a  spongy  tex- 
ture, covered  by  a  very  thin  layer  of  compact 
substance.  The  fibres  of  the  patella,  when  per- 
fectly ossified,  are  visibly  the  continuation  of 
those  of  the  tendon,  in  the  midst  of  which  it  is 
formed.  This  direction  or  continuation  of 
lib  res  is  easily  demonstrated  by  the  action  of 
nitric  acid  on  the  patella,  the  calcareous  part  of 
which  it  dissolves.  The  consolidation  of  frac- 
tured bones  is  effected  by  the  same  process  as 
the  cicatrization  of  wounds  of  soft  parts;  that 
is,  by  a  turgescence  and  expansion  of  the  vas- 
cular texture  of  the  part :  hence,  the  less  dense, 
and  the  more  specifically  light  any  bone  is,  the 
greater  is  the  number  of  vessels  which  pass 
thorough  it,  and  the  less  is  the  proportion  of  its 
saline  parts  to  its  volume;  and  further,  the 
'more  intimate  and  multiplied  arc  its  points 
of  contact  with  the  neighbouring  soft  parts, 
so  much  the  more  energetic  is  its  vital  action, 
and  the  more  rapid  its  consolidation  wh^n 
fractured.      The    fractured   surfaces  of  the 
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patella,  on  which  a  great  number  of  vessels  are 
distributed,  are,  for  the  foregoing  reasons  much 
disposed  to  the  inflammatory  turgescence,  so  ne- 
cessary for  the  union  of  divided  parts  ;  and  the 
consolidation  would  be  very  prompt  if  the  gra- 
nulations could  be  brought  into  immediate  con- 
tact, and  if  mechanical  causes  did  not  counteract 
the  consolidating  process. 

According  to  Callisen,  the  adipose  cellular 
texture  placed  behind  the  inferior  ligament  of  the 
patella,  presses  itself  between  the  divided  por- 
tions of  that  bone,  and  prevents  their  immediate- 
reunion.  When  the  leg  is  fully  extended,  the 
inferior  ligament  of  the  patella  is  also  in  a  state 
of  tension,  and  the  cartilaginous  trochlea  of  the 
condyles  of  the  femur  leaves  no  vaccum  behind 
the  patella  :  in  which  disposition  of  the  parts, 
says  Callisen,  this  cellular  substance  is  forced 
upward  and  forward,  and  thrust  between  the 
pieces  of  bone,  so  as  to  prevent  thpir  contact  and 
immediate  reunion :  but  in  no  case  is  this  cel- 
lular substance  placed  between  the  patella  and 
anterior  part  of  the  condyles  of  the  femur;  and 
even  though  it  should  be  placed  there,  and 
should  insinuate  itself  between  the  fractured  por- 
tions, yet  it  could  not  prevent  their  immediate 

reunion, 
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reunion,  if  it  were  possible  to  keep  them  in  con- 
tact by  a  proper  apparatus. 

The  impossibihty  of  doing  so  is  the  sole  ob-r 
stacle  to  the  immediate  reunion  of  the  fractured 
portions ;  and  the  cause  of  this  impossibihty  is 
found  in  the  contractihty  of  the  extensor  mus- 
cles, which  cannot  be  directly  opposed  by  any 
bandage.  For  were  it  attempted  to  press  down 
the  superior  portion,  and  confine  it  in  its  place 
by  a  bandage,  it  is  plain  that  this  means  could 
only  act  perpendicularly  to  the  muscles  which 
tend  to  draw  it  upward,  and  cannot  therefore  be 
completely  effectual  ;  there  remains,  conse- 
quently, a  greater  or  less  interval  between  the  two 
portions  of  bone,  the  fibrous  covering  of  which 
becomes  turgid  and  inflamed  from  the  tension 
and  irritation,  and  insinuates  itself  into  the 
interval,  so  as  to  fill  it  up  entirely.  Such,  in 
our  opinion,  is  the  cause  and  mode  of  forraar- 
tion  of  this  ligamentous  substance. 

The  strength,  thickness,  and  inextensibility  of 
this  substance  is  in  an  inverse  proportion  with  its 
length.  When  long,  it  is  thin,  weak,  and  exten- 
sible, and  transmits  but  imperfectly  the  action  of 
the  extensor  muscles  to  the  leg.    When  short, 

on 
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on  the  contrary,  it  Is  thick,  strong,  and  unyield- 
ing, and  docs  not  perceptibly  diminish  the  action 
of  the  rauscies,  nor  impede  the  motion  of  the 
articulation. 

The  diminution  of  muscular  action  is  not  the 
sole  disadvantage  resulting  from  the  length  of 
this  ligamentous  substance  ;  the  strength  of  the 
knee,  the  flexion  of  which  is  naturally  graduated 
by  the  patella,  is  also  diminished  by  it ;  for  the 
lower  extremity  of  the  femur  having  no  longer 
its  natural  support  and  resistance,  the  flexion  is 
sudden  and  abrupt :  hence  persons  so  affected 
fall  from  the  slightest  cause.  Galen  *  relates  the 
case  of  a  wrestler,  whose  patella  ascended  on  the 
anterior  part  of  the  thigh,  in  consequence  of  the 
rupture  of  its  inferior  ligament.    Every  flexion 
of  the  knee  put  this  person  in  the  most  imminent 
danger  of  falling.    Descending  a  declivity  was 
painful  to  him,  and  he  was  always  obliged  to  use 
a  stick  on  such  occasions.  Ambrose  Pare  -f-  in- 
forms us,  that  those  who  have  had  the  patella 
fractured  have  much  difficulty  in  ascending  a 
rising  ground,  but  that  they  can  walk  with  ease 
in  an  horizontal  direction.  Duverney  ^  mentions 

*  De  Usu  Partium,  lib.  iii.  cap.  15. 

f  GEuvres  d'Ambioise  Pare,  b.  xv.  cap.  22. 

X  Treatise  on  the  Diseases  of  the  Bones,  vol.  x.  . 

the 
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the  case  of  a  young  man,  whose  patella  was 
raised  above  the  condyles  of  the  feniur,  and  fixed 
there,  in  consequence  of  the  rupture  of  its  inferior 
ligament.  This  person  could  not  walk  up  stairs, 
but  could  readily  come  down.  Morgagni  *  men- 
tions a  great  number  of  similar  facts.  I  might 
add  several  others,  all  concurring  to  prove, 
that,  when  the  knee  has  lost  the  support  of 
the  patella,  walking  on  rugged  uneven  ground 
is  very  difficult,  and  ascending  a  steep  place  al- 
most ilnpossible. 

From  what  has  preceded,  it  appears  that  the 
great  object  to  be  attended  to  in  the  treatment  of 
fractures  of  the  patella,  is  the  diminution  of  the 
interval  between  the  pieces,  in  order  that  the  li- 
gamentous substance,  which  is  necessarily  gene- 
rated, may  be  as  short  and  strong  as  possible. 
Previous  to   the  application  of  the  apparatus, 
means  are  to  be  used  to  prevent  the  accession  of 
inflammation  ;  or,  if  it  has  taken  place,  every  ef- 
fort is  to  be  made  to  remove  it.  As  inflammation 
does  not  instantly  succeed  the  fracture,  its  ap- 
proach maybe  sometimes  entirely  prevented.  The 
most  efficacious  remedies  in  such  case  are  foment- 
ations with  a  solution  of  acetate  of  lead,  and 

f  De  Sedibus  and  Causis  Morborum,  Epist.  56,  No.  37. 

particularly 
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particularly  cold  applications,  such  as  pounded 
ice,  or  very  cold  water.  These  remedies  are  par- 
ticularly applicable  before  the  accession  of  the  in- 
flammatory symptoms.  When  the  inflammation 
supervenes,  the  afllux  of  humours  to  the  part, 
which  the  irritation  tends  to  produce,  is  to  be 
opposed,  and  the  return  of  these  humours  into 
the  circulation  favoured.  Do  we  not  And,  that 
in  plunging  into  a  bath  at  the  freezing  point,,any 
part  which  has  been  exposed  to  the  action  of  an 
irritating  cause,  as,  for  instance,  the  immediate 
action  of  fire,  or  any  injury  which  excites  in- 
flammation, is  rendered  in  some  degree  torpid, 
or  has  its  sensibility  diminished  ?  Which  dimi- 
nution of  sensibility  is  a  mark  of  a  partial  sus- 
pension of  the  vital  property  of  the  part,  and  is 
accompanied  with  a  great  diminution  of  the  pain. 
The  principle  of  irritability  resides  in  the  nerves, 
they  being  the  sole  organs  of  sensibility.  By  a  mo- 
mentary extinction  of  that  property,  or  by  a  con- 
siderable diminution  of  it,  do  we  not  act  against 
the  cause  of  the  evil,  rather  than  against  its  ef- 
fects ?  Whatever  may  be  the  value  of  this  rea- 
soning, experience  teaches  us,  that  in  the  case  in 
question,  and  in  all  similar  cases,  the  immersion 
of  the  part  in  cold  water  is  useful,  and  should  be 
continued  for  several  hours,  the  water  being  fre- 
quently renewed,  in  order  to  keep  up  the  cold. 

If 
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If  the  surgeon  has  not  arrived  in  time  to  have 
recourse  to  this  means,  or  if  the  contusion  be  so 
violent  as  to  render  inflammation  inevitable,  the 
general  antiphlogistic  treatment  is  to  be  pursued, 
and  adapted  to  the  age,  strength,  temperament, 
Sec.  of  the  patient.  The  pain  is  alleviated,  and 
the  tension  diminished,  by  extending  the  leg. 
Bell  recommends  the  application  of  a  great  num- 
ber of  leeches  to  ihe  part;  but  it  appears  to  us 
that  this  cannot  be  done  with  safety  in  the  greater 
number  of  cases  ;  for  the  irritation  produced  by 
their  bites,  added  to  that  already  existing,  might 
bring  on  gangrene  of  the  part,  and  the  patient's 
death.  In  most  cases,  as  when  the  fracture  is 
a  conseq^uence  of  a  fall  on  the  knee,  the  in- 
flammation is  inconsiderable,  and  disappears 
in  a  few  days  :  then  compresses,  wet  with  a 
solution  of  acetate  of  lead,  may  be  placed 
on  the  part,  and  the  apparatus  may  be  applied 
over  them. 

If  the  contusion  be  excessive,  and  blood  be 
effused  into  the  articulation  through  its  lacerated 
capsule,  as  well  as  into  the  cellular  texture, 
the  inflammatory  symptoms  will  be  violent,  then 
an  antiphlogistic  regimen  and  copious  blood-let- 
ting must  be  had  recourse  to ;  and  should  a  sup- 
puration take  place^  notwithstanding  our  endea- 
vours. 
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vours,  incisions  should  be  made,  in  order  to  give 
a  free  issue  to  the  purulent  matter.  This 
treatment  is  sometimes  successful,  but  at  other 
times,  notwithstanding  every  precaution,  the  pa- 
tient is  cut  off.    Such  was  the  fate  of  a  mason, 
brought  to  La  Chartle,  whose  patella  had  been 
crushed  rather  than  fractured  by  the  fall  of  a 
large  stone.    If  the  contusion  be  not  confined 
to  the  anterior  part  of  the  knee,  the  leg  should 
not  be  fully  extended,  but  placed  rather  half 
bent,  that  being  the  position  in  which  all  the  soft 
parts  are  equally  relaxed.    This  position  pro- 
duces, it  is  true,  a  separation  of  the  divided  por- 
tions of  bone  ;  but  the  treatment  must  be  in  the 
'first  instance  directed  acrainst  the  inflammatory 
symptoms  rather  than  against  the  fracture.  If  the 
inflammation  be  not  subdued  before  the  twen- 
tieth or  twenty-fifth  day,  it  will  be  useless  to  ap- 
ply the  apparatus;  because  the  ligamentous  sub- 
stance is  already  formed,  afid  has  acquired  a  to- 
lerable consistence :  its  length  is  much  greater 
than  it  would  be,  were  it  possible  to  apply  the 
apparatus,  and  the  strength  of  the  knee  is  consi- 
derably diminished.   The  patient  is  doomed  to 
the  disadvantage  already  mentioned,  of  not  being 
able  to  walk  on  an  uneven  surface  but  with  great 
difliculty,  nor  to  ascend  n  rising  place  without 
some  artificial  support.  When  the  inflammatory 

symptoms 
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symptoms  are  subdued  in  this  case,  all  that  re- 
mains to  be  done  is  to  guard  against  a  false  an- 
chylosis, by  gradually  moving  the  leg  from  the 
moment  that  it  can  be  done  with  safety,  until  the 
motion  is  free,  and  not  attended  with  pain. 

The  conduct  to  be  pursued  when  the  inflam- 
mation has  been  overcome  in  time  to  admit  of 
the  application  of  the  apparatus,  or  when  it  was 
originally  trifling,  has  been  already  pointed  out ; 
we  shall,  however,  recapitulate  the  particulars  : 
the  leg  is  to  be  extended  on  tjie  thigh,  and  the 
thigh  is  to  be  bent  on  the  pelvis.  The  limb  is  to 
be  supported  in  this  position  by  means  of  pillows, 
or  some  such  bodies,  placed  under  it  from  the 
buttock  to  the  heel,  and  means  are  to  be  used  to 
keep  the  fractured  portions  in  contact. 

Some  authors  have  been  of  opinion  that  this 
position  was  alone  sufficient,  and  that  all  appa- 
ratus for  confining  the  pieces  are  useless.  This 
is  the  opinion  of  Valentin  and  Citizen  Saba- 
tier,  vyho  relates,  in  the  Memoirs  of  the  Academy 
of  Surgery,  1.783,  several  cases  of  fractures  of 
the  patella  cured  by  this  position  alone.  But  it 
must  be  observed,  with  all  due  deference  to  the 
opinion  of  these  practitioners,  that  as  no  mea- 
sure is  taken  to  secure  against  the  motion  of  the 

limb 
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limb  or  the  irritability  of  the  muscles,  which  tend 
incessantly  to  draw  the  superior  fractured  portion 
upwards,  there  is  every  probability  that  the  inter-- 
val  between  the  pieces  of  bone  will  be  consider- 
able. Besides,  the  ligament  which  fills  up  this 
interval  will  be  still  further  lengthened,  and 
therefore  weakened,  by  the  incautious  motions  of 
the  limb  ;  or  it  may  be  broken  before  it  has  ac- 
quired its  full  consistence.  This  will  inevitably 
be  the  case  if  the  patient,  from  any  cause,  bend 
the  knee  forcibly :  such  an  accident  would  ne- 
cessarily retard  the  cure,  or  totally  prevent  it,  if 
frequently  repeated. 


The  bandage  in  the  form  of  the  figure  8, 
and  composed  of  a  band  rolled  up  from  both 
ends,  the  two  globes  of  which  are  made  to 
cross  one  another  alternately  in  the  ham,  and  to 
embrace  both  sides  of  the  patella,  causes  a  con- 
gestion of  the  foot  and  leg,  by  not  compressing 
the  whole  limb.  Besides,  the  action  of  this  band- 
age is  oblique,  and  much  of  it  is  spent  in  merely 
compressing  the  neighbouring  soft  parts,  which 
it  irritates,  and  sometimes  excoriates ;  neither  is 
-this  inconvenience  remedied  by  the  pasteboard 
trough,  and  compresses  proposed  by  Louis  as 
an  addition  to  this  bandage.  The  part  of  its  ac- 
tion which  is  employed  on  the  fractured  parts  is 

T  always 
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always  'wKufficient  to  keep  them  in  contact,  if  the 
constdctiqn  be  not  greater  than  the  patient  can 
bear  for  any  length  of  time.  If,  in  order  to  avoid 
this  disadvantage,  the  bandage  be  not  drawn  suf- 
ficiently tight,,  its  object  will  be  entirely  frus- 
trated, and  its  application  useless.  These  defects 
occasioned  this  bandage  to  be  rejected,  and  led 
to  the  invention  of  another  much  less  objection- 
able. 

A  l^andage,  which,  instead  of  occasioning  an 
OEdematous  swelHng  of  the  limb,  obviates  it 
by  making  an  equable  pressure  on  all  its  parts, 
which  acts  in  direct  opposition  to  the  muscles, 
v>^hich  tend  to  separate  the  portions  of  bone,  and 
whicli,  by  actirig  on  these  muscles,  diminishes 
their  irritability  and  enfeebles  their  action,  must 
concur  powerfully  with  a  good  position  to  effect 
a  favourable  union  of  the  divided  portions  of  the 
patella.  The  uniting  bandage  used  for  transverse 
wounds  possesses  all  these  advantages,  when  mo- 
'dified  as  we  shall  presently  mention.  The  relaxed 
state  into  which  the  parts  are  put  by  the  exten- 
sion of  the  leg  Jon  the  thigh,  and  the  flexion  of 
the  thigh  on  the  pelvis,  favours  its  action.' 

In  applying  this  bandage,  one  assistant  fixes 
the  pelvis,  while  another  raises  and  supports  the 

whole 
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whole  inferior  extremity.    The  surgeon  takes  a 
strip  of  linen  longer  than  the  whole  limb,  and 
broader  than  the  patella,  extends  it  on  the  in- 
ferior part  of  the  leg,  and  fixes  it  by  several  turns 
of  a  roller ;  he  then  turns  up  the  inferior  extre- 
mity of  the  piece  of  linpn,  over  which  he  again 
winds  the  roller,  which  he  continues  to  apply  as 
far  as  the  articulation  of  the  knee.     He  ther^ 
commits  the  roller  to  an  assistant^  while  he  him- 
self extends  the  vskin  over  the  patella,  lest  it 
should  sink  or  be  thrust  in  between  the  pieces 
of  bone,  which  he  brings  into  as  close  contact 
as  possible,  and  includes  them  in  two  long  com- 
presses passed  obliquely  round  them,^  and  crossed 
in  the  ham.  In  the  next  place  he  extends  the 
longitudinal  piece  of  linen  first  mentioned  on  the 
knee  and  thigh,  as  before  on  the  leg,  and  again 
takes  the  roller,  which  he  carries  obliquely  over 
the  compresses,  observing  at  the  same  time  to 
let  the  folds  cross  one  another  in  the  ham.  The 
application  of  this  roller  is  continued  upward  on 
the  thigh,   and  by  its  means  the  longitudinal 
piece  of  linen  is  fixed  nearly  as  far  up  as  the 
groin,  from  which  its  superior  extremity  is  turn- 
ed downward,   having  been  previously  drawn 
upward  with  much  force.    The  roller  is  a^ain 
carried  downward  over  this  double  strip,  and 
continued  over  the  knee  and  leg  until  it  is  en- 

T  2  tirely 
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tirely  applied.  Another  roller  is  passed  several 
times  on  the  foot,  and  the  whole  completed  by 
applying  a  long  splint  on  the  back  part  of  the 
limb  from  the  buttock  to  the  heel.  This  splint 
is  kept  applied  by  means  of  several  turns  of  a 
bandage  passed  round  it,  and  the  pressure  made 
by  it  may  be  prevented  from  being  inconve- 
nient by  placing  a  long  cushion  of  chaff  be- 
tween it  and  the  limb.  By  this  means  the  pa- 
tient is  prevented  from  bending  his  leg,  which, 
without  this  precaution,  he  would  probably  do, 
and  thus  frustrate  all  our  efforts.  The  pain  aris- 
ing from  the  constriction  and  continued  exten- 
sion renders  it  impossible  for  the  patient  to  keep 
the  limb  extended  without  the  assistance  of  a 
splint. 

This  apparatus  preserves  the  pieces  of  bone 
exactly  in  their  place  in  the  commencement ; 
but  as  the  circumference  of  the  limb  quickly  di- 
minishes, the  rollers  become  relaxed  ;  the  mus- 
cles, which  were  acted  on  perpendicularly,  are 
no  longer  sufficiently  compressed  ;  they  therefore 
draw  upwards  the  superior  portion.  But  this  se- 
paration will  be  very  inconsiderable,  if  the  pa- 
tient be  frequently  visited,  and  the  rollers  tight- 
ened as  often  as  they  are  found  loose. 

This 
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This  chapter  might  be  much  extended,  by 
'  drawing  from  the  profound  oblivion  in  which 
they  are  buried  the  numerous  apparatus  invented 
at  different  and  distant  times  for  the  treatment 
of  fractures  of  the  patella.     Some  advantage 
might,  however,  be  derived  from  the  use  of 
some  of  them,  such  as  the  pieces  of  metal,  lea- 
ther, or  pasteboard,   with  an  opening  in  the 
middle  for  the  reception  of  the  patella.    Or  for 
these  appararus  might  be  substituted  two  pieces 
of  metal,  covered  so  as  to  embrace  the  patella. 
The  concave  sides  of  these  metallic  pieces  might 
be  covered  with  hair,  in  order  to  diminish  the 
pressure  on  the  soft  parts.    This  apparatus  does 
not  exclude  the  application  of  the  splint  and 
rollers.  Sec. 

These  general  principles  of  treatment  being 
once  established,  nothing  can  be  easier  than  to 
apply  them  to  particular  cases. 

We  shall  describe  another  apparatus,  which 
appears  to  us  very  capable  of  keeping  the  leg 
extended,  and  the  portions  of  bone  in  the 
greatest  possible  state  of  approximation.  This 
consists  of  a  trough,  long  enough  to  extend 
from  the  superior  part  of  the  thigh  to  the  small 
of  the  leg,  and  wide  enough  to  receive  the  thigh 
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and  leg.  Small  buttons  arc  fixed  to  the  edges  of 
this  trough,  to  which  may  be  attached  two  straps, 
that  cross  one  another,  and  are  fastened  in  the 
following  manner.  The  trough  being  lined  with 
carded  cotton  or  soft  linen  ragSj  the  liftib  is 
placed  in  it  in  such  a  manner  as  that  the  calf  of 
the  leg  shall  correspond  to  its  middle  part :  it  is 
then  fixed  in  that  situation  by  means  of  a  circu- 
lar bandage.    One  of  the  leather  straps  is  then 
fixed  to  one  of  the'inferior  buttons,  which  rises 
vertically  from  the  external  edge  or  bor<:lef-  of  the 
trough,  and  conveyed  upward  and  inward,  and 
fastened  to  one  of  the  superior  buttons  of  the  in- 
ternal sidCb  -The  other  strap  is  fixed  in  the  same 
way  from  the  inside  outward,  so  that  they  cross 
one  another  at  their  middle  part,  and  embrace 
the  superior  fractured  portion  in  their  inferior 
angle.    It  will  be  necessary  to  extend  the  skin 
over  the  patella  before  the  straps  afe  tightened. 
Compresses  soaked  in  a  resolvent  liquid  are  then 
applied,  and  a  few  turns  of  the  remaining  part 
bf  the  roller  are  passed  round  the  whole.  The 
extremities  of  the  straps  should  be  made  of  lea- 
ther, but  the  middle  parts  of  buffalo-skin  stuffed 
with  hair  like  a  bandage  for  a  hernia,  in  ordfer 
to  guard  against  any  excoriation  of  the  parts  on 
which  they  press.  The  simple  mechanism  of  this 
apparatus  may  be  more  perfectly  comprehended 
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by  mkm  of  the  engraving,   PIat6  3,  fig.  i 
aiaa  2. 

Some  authors  have  been  af^  tipMb'rt  tbat  the 
separation  of  the  fractured  portions,  so  far  from 
injuring  the  motions  of  the  knee,  was,  on  the 
contrary,  favourable  to  these  motions  ;  and  have, 
in  consequence,  proscribed  every  species  of  band- 
age which  could  prevent  that  separation.  These 
authors  content  themselves  with  simply  moving 
the  limb  after  the  disappearance  of  the  inflam- 
matory symptoms,  in  order  to  guard  against  a 
false  anchylosis.  They  allow  the  limb  to  remain 
in  the  half-bent  position.  But  a  stiffness  in 
the  articulation  of  the  knee  is  a  consequence 
much  less  to  be  dreaded  than  the  weakness  and  dis« 
ability  which  necessarily  result  from  the  length 
of  the  intermediate  ligamentous  substance :  for 
which  reason  this  method  has  but  very  few  par- 
tisans. It  is  applicable  only  in  cases  of  a  longi- 
tudinal fracture  of  the  patella,  which  very  sel- 
dom happens,  and  in  which  the  pieces  remain 
naturally  in  contact.  An  anchylosis  may  be  al- 
ways guarded  against  with  certainty,  by  begin- 
ning to  move  the  articulation  about  the  twenty- 
lifth  day.  If  the  treatment  has  been  judicious 
and  .regular,  no  danger  can  result  from  gentle 
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motion  of  the  joint  at  that  period  ;  and  the  ex- 
tent to  which  the  motion  is  carried  may  be  in- 
creased every  day  until  flexion  and  extension 
can  be  performed  freely  and  without  pain. 


CHAPTER 
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CHAPTER  XVI. 

OF  FRACTURES  OF  THE  BONES  OF  THE  LEG- 
SECTION  I. 

Of  Fractures  of  the  Leg, 

This  name  is  given  to  fractures  of  the  leg  when 
both  the  bones  composing  it  are  broken;  and 
such  fractures  are  much  more  frequent  than  those 
of  the  tibia  or  fibula  singly.  The  middle  part  of 
these  bones  is  that  which  is  generally  fractured ; 
for  the  great  thickness  and  strength  of  the  supe- 
rior part  of  the  tibia  render  fractures  at  that  part 
very  rare;  but  the  inferior,  not  being  equally 
strong,  is  sometimes  fractured,  and  with  it  the 
fibula.  Both  bones  are  generally  fractured  at 
the  same  height :  this  is  a  necessary  consequence 
of  the  simultaneous  action  of  the  fracturing 
cause. 


These  fractures  may  be  transverse  or  oblique, 
and  are  subject  to  every  species  of  derangement. 

The 
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The  longitudinal  derangement  is,  however,  much 
less  common  than  the  horizontal  or  angular.  In 
the  former  case,  the  inferior  pieces  are  almost 
always  drawn  outward  and  backward,  whilst  the 
superior  project  internally  and  forward.  The  an- 
gular derangement  may  be  produced  either  by  the 
action  of  the  posterior  muscles  of  the  leg  or  the 
weight  of  the  body,  and  in  either  case  the  angle 
will  be  salient  anteriorly.  The  salient  angle 
may  take  place  posteriorly,  if  t^he  heel  be 
too  much  raised.  The  derangement  in  the  cir- 
cumference arises  from  the  inclination  of  the 
foot  inward  or  outward,  but  it  most  commonly 
^atls  ill  the  latter  direction.  The  longitudinal 
derangerpcnt  is  extremely  rare,  arid  camiot  easily 
take  place  in  transverse  fractures^  on  account  ot 
the  considet-able  extent  of  the  fracture(^  surfaces  ; 
"but  in  oblique  fractures  the. inrerlpr  pieces  are 
alinost  alw^iys  5rawri  upward  by  tlie^ction  of  the 
posterior  muscles  qf  the  leg,  in  which  position 
of  the  parts  the  lower  encis  of  the  superior  por- 
tioAs'project  anteriorly,  and  may  be  felt  by  the 
h^ii^'.^  Sbmetim.es,  however,  wheO  the  solutioii 
af  continuity  is  obliquely  downward  and  out- 
ward, the  ant*;rior  projection  will  be  produced 
by  the  lower  pieces.  In  some  cases  the  pointed 
cnd^  'of  the  bones  tear  and  penetrate. the  integu- 
ments in  both  kinds  of  derangement. 

Fracture 
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Fracture  of  the  leg  is  accompanied  by  all  the 
sjcrns  or  symptoms  rtierttiorted  in  treating  of  frac- 
tures in  general  in  the  fii'sSt  chapter*  Change  'Of 
direction  and  sbap6  of  the  llhib,  paih,  and  inca- 
pability of  motion,  mobility  of  the  fractured 
pieces,  iahd  crepitation  always  distinct,  &c. — ^aU 
these  circumstances  render  this  fracturel  So  evi- 
dent, that  it  is  impossible  to  be  mistaken  fe- 
specting' its  existence. 

The  prognosis,  less  unfavourable  than  iti 
fractures  of  the  thigh,  varies  according  to  the 
part  of  IhW  'bcJne  '  frattuYed,  the  direction  of 
the  fractbrfe,  and  many  other  circumstances.  The 
fractures  which  tkke  place  near  the  knee  are'  not 
much  subject  to  derangement,  oft  account  of  the 
thickness  biP  the  bone  irt  ihSit  part;  but  are, 
how'evef,  rndre  dangerous  than  thos^  of  the 
rniddle  pdti:,  a^  being  subject  to  be  followed  by 
a  stiffness  df  the  knee  jbint!  Fractures  of  the 
inferior  patraVb  still  ttiore  dangerous.  Oblique 
fractures  afc  tbfy  difHcult  fd  be  managed";  and 
when  their  devangerneiif  is  upward  and  outward, 
the  integuments  are  Very  apt  to  be  torn'  by'  the 
projecting  points  of  the  iiiperior  portions  of 
boiie. 


As 
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As  to  the  treatment  of  a  simple  fracture  of 
the  leg,  the  patient  is  to  be  carefully  undressed 
in  the  first  place,  and  then  laid  on  a  hard  and 
narrow  bed,  perfectly  horizontal,  and  without 
any  board  at  the  end.   Afterwards  the  apparatus 
are  arranged  in  the  following  manner:  i.  three 
pieces  of  tape,  or  linen ;  2.  a  square  piece  of 
linen  cloth  longer  than  broad;  3.  a  sufficient 
number  of  short  pieces   of  linen   to  cover 
the  whole  leg,  or  Scultet's  bandage ;    4.  two 
quadrilateral   compresses;    5.    three  cushions 
of  oaten  chaff,  and  three  splints,  two  lateral, 
long  enough  to  extend  from  the  knee  to  a 
small  distance  beyond  the  sole  of  the  foot, 
and  a  third  anterior  shorter  than  the  leg.  All 
the  pieces  of  the  apparatus  being  thus  disposed, 
and  the  compresses  and  short  bandages  being 
wet  with  a  resolvent  liquid,  an  assistant  takes 
hold  of  the  knee  with  both  his  hands,  and 
another  seizes  the  foot,  having  both  his  thumbs 
applied  to  its  sole  :  while  both  pull  in  opposite  di- 
rections, the  surgeon  performs  coaptation.  The 
moment  that  the  bones  come  into  their  right  situa- 
tion is  easily  known,  on  account  of  the  thin  co- 
vering of  the  tibia  anteriorly.    The  square  com- 
presses are  then  laid  over  the  leg,  and  on  them 
Scultet's  bandage,  commencing  always  with  the 
lowest  pieces.  Thelateral  splints,  in  the  next  place, 

rolled 
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rolled  up  in  the  square  linen  cloth,  are  applied  in 
such  a  manner  as  that  they  may  rest  perpendicu- 
larly on  their  edges,  nearly  in  contact  with  the 
leg,  between  which  and  them  a  bag  of  chaff  is 
placed  on  each  side,  by  means  of  which  the  de- 
pressions of  the  leg  are  filled  up.  The  remaining 
chafF-bag  is  placed  on  the  anterior  part  of  the 
leg  for  a  similar  purpose,  and  over  it  the  third 
splint.    An  assistant  holds  fast  with  both  his 
hands  the  different  pieces  thus  placed,  while  the 
surgeon   secures  them   more   permanently  by 
means  of  the  three  linen  bands,  which  he  knots 
over  the  external  splint,  commencing  always  witb 
the  middle  one.    The  apparatus  is  completed  by 
securing  the  foot  by  means  of  a  small  band  to  the 
lateral  splints,  in  order  to  prevent  it  from  falling 
to  either  side.  But  as  the  foot  might  be  forced  to 
either  side  by  the  weight  of  the  bed-clothes,  this 
inconvenience  is  guarded  against  by  means  of  a 
hoop  placed  perpendicularly  on  its  ends  over  the 
leg.    If  the  patient's  stomach  be  not  full,  he 
should  be  bled,  and  afterwards  confined  to  a  low 
regimen. 

Not  only  is  it  useless  to  place  compresses  un- 
der the  heel,  as  was  practiced  by  the  ancients,  but 
it  is  attended  with  manifest  disadvantages.  The 
heel  being  raised  by  these  compresses,  supports 

the 
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the  whole  weight  of  the  limb;  and  the  pressure 
sometimes  occasions  gangrene  to  sucb  a  degree, 
that  tiie  OS  calcjs  is  laid,  bare.  Besides,  by 
the  elevation  of  the  heel,  the  fractured  part  of 
the  leg  Loses  its  support,  and  a  salient  angle  is 
produced  backward  by  the  weight  of  the  limb. 

A  roller  cannot  be  substituted  for  Scultet's 
bandage,  but  in  cases  of  children  under  two 
years  of  age. 

If  on  the  day  after  the  application  of  the 
apparatus,  the  fool  be  neither  paieful  nor  swell- 
ed, and  a  slight  degree  of  oedema  be  alone 
perceptible  in  that  pSrt,  the  apparatus  need  not 
be  removed.    It  will  be  necessary  to  tighten  the 
ej^ternal  bands  every  day,  and  to  wet  the  whole 
with  a  repellent  liquid  ;  and  at  the  end  of  eight 
days  the  apparatus  should  be  re-applied.  Some 
practitioners  do  not  change  the  first  dressing  for 
eighteen  or  twenty  days  :  but  it  frequently  hap- 
pens, that  during  this  time  the  fractured  por- 
tions become  deranged  in  the  direction  of  the 
diameter  or  axis  of  tlie  bone,   and  that  their 
consolidation  has  already  advanced  considerably 
in  this  vicious  position.    This  derangement  may 
be  occasioned  by  some  accidental  or  involuntary 
oiotions;  some  defect  iu  the  first  application  of 

the 
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the  apparatus,  or  (what  is  of  the  greatest  import- 
ance) by  the  bed  not  being  perfectly  horizontal. 
The  practice  of  deferring  for  such  a  length  of 
time  the  re-application  of  the  apparatus,  has 
probably  originated  from  the  use  of  the  circular 
bandage  or  roller.  The  motion  which  should 
necessarily  be  given  to  the  lloib  in. re-applying 
that  bandage,  was  certainly  a  sufficient  justifica- 
tion of  the  practice.  In  adopting  the  improved 
method  which  we  have  described,  the  whole 
apparatus  should  be  re-applied  every  seven 
days,  and  the  external  bands  tightened  when- 
ever the  relaxation  may  render  it  necessary. 

On  the  fortieth  or  forty-fifth  d*iy,  the  progress 
of  consolidation  may  be  examined ;  and  if  the 
callus  be  found  solid,  the  circular  bandage  or 
roller  may  be  safely  substituted  for  that  which 
we  have  described,  and  the  patient  may  be 
allowed  to  sit  up  and  take  any  convenient  pos- 
ture, and  in  a  very  short  time  to  walk  about 
with  the  aid  of  crutches.  The  stiffness  of  the 
knee  and  instep  arising  fronj  the  long  inactivity, 
will  render  walking  difficult  for  some  time. 

For  the  three  or  four  first  days  the  patient 
should  be  allowed  only  broths,  which  may  be 
gradually  changed  for  more  substantial  food. 

If 
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If  he  be  costive  during  his  confinement,  clysters 
may  be  administered  ;  and  should  other  inciden- 
tal symptoms  occur,  they  are  to  be  combated 
by  appropriate  remedies. 

We  shall  not  trouble  our  readers  by  treating 
particularly  of  compound  fracture  of  the  leg, 
because  we  could  only  repeat  what  we  have 
already  very  minutely  detailed. 

When  the  leg  is  fractured  very  obliquely,  con- 
tinued extension  ought  to  be  employed,  parti- 
cularly when  the  points  of  the  fractured  portions 
penetrate  through  the  integuments.  In  cases  of 
this  nature,  in  which  there  is  some  hope  of  pre- 
serving the  limb,  if  the  patient  be  strong  and 
healthy,  some  blood  should  be  taken  from  the 
arm,  and  the  extending  apparatus  applied. 

SECTION  II. 

Of  Fractures  of  the  Tihia, 

This  bone  bears  the  whole  weight  of  the 
body  transmitted  to  it  from  the  femur,  and  is 
fractured  on  that  account  more  frequently  than 
the  f.bula,  though  it  is  much  thicker  and  stronger 

than 
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tban  the  latter.    But  as  fractures  of  it  are  almost 
always  transverse,  they  are  not  very  dangerous. 

If  the  fracture  take  place  near  the  inferior 
extremity,  the  great  extent  of  the  fractured 
surfaces  prevents  any  considerable  derangement 
of  the  fractured  portions  ;  and  the  fibula  acting 
as  a  support  on  the  external  side,  contributes  also 
to  this  effect.  Besides,  there  is  no  tendency  to 
derangement  from  muscular  action. 

This  circumstance  renders  a  diagnosis  of  frac- 
tures of  the  tibia  often  very  difiicult,  and  the 
difficulty  is  further  increased  by  the  little  pain 
and  inconvenience  produced  by  such  a  fracture; 
for  persons  have  been  known  to  walk,  although 
the  tibia  was  at  the  same  time  fractured, 

Whenever  there  is  reason  to  suspect  this 
affection,  in  consequence  of  a  blow  or  a  fall  on 
the  leg,  the  part  should  be  minutely  examined. 
The  fingers  are  to  be  moved  along  tlie  anterior 
side  of  the  tibia,  the  slightest  inequality  iri 
which  may  be  easily  perceived,  on  account  of  its 
being  covered  only  by  the  skin  ;  and  the  motion 
of  the  pieces  may  be  perceived,  by  seizing'  the 
opposite  ends  of  the  bone  and  pushing  them  in 
contrary  directions.    This  motion,  however,  and 

VOL.  I.  u  the 
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the  crepitation  which  should  accompany  it,  are 
very  indistinct,  on  account  of  the  fibula  not 
allowing  tlie  fractured  portions  to  be  sufficiently 
moved  on  one  another. 

The  patient  complains  of  a  constant  pain  in 
his  leg,  and  particularly  near  the  seat  of  the 
fracture.  This  pain  continues  for  a  much  longer 
time  than  that  which  is  the  effect  of  a  mere  con- 
tusion, and  it  is  increased  by  walking. 

By  means  of  these  signs,  the  existence  of  this 
fracture  may  be  ascertained  ;  but  little  is  to  be 
done  in  the  treatment  of  it.  The  slight  (derange- 
ment which  has  taken  place,  is  to  be  corrected 
by  moving  the  pieces  in  the  direction  opposite  to 
that  in  which  the  derangement  has  taken  place ; 
"but  before  giving  them  this  motion,  they  should 
be  drawn  in  opposite  directions,  in  order  to 
diminish  the  friction  of  the  fractured  surfaces. 
A  long  compress  is  then  placed  on  the  anterior 
part  of  the  leg,  and  over  that  a  roller  or  circular 
bandage';  with  which  the  leg  being  covered, 
three  splints  of  pasteboard,  or  thin  Wood,  are 
applied  and  bound  on  by  the  part  of  the  roller 
which  remained  unapplied. 


The 
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The  patient  is  to  be  confindd  to  his  bed,  and 
not  allowed  to  use'  the  affected  limb  until  the 
fracture  is  consolidated.    In  cases  of.  aged  or 
adult  persons,  it  would  perhaps  be  more  prudent 
to  use  the  ordinary  apparatus  for  fractures  of  the 
leg,  than  the  roller.  Whichever  mode  is  adopted, 
the  bandage  may  be  taken  off  on  the  fortieth  or 
forty-fifth  day,  at  which  time  the  consolidation 
is  complete.    The  articulations  of  the  knee  and 
foot  are  but  little  affected  by  this  fracture,  and 
the  slight  stiffness  of  them,  arising  from  inacti- 
vity, rs  soon  removed,  and  the  patient  is  able  to 
walk  about  in  a  few  days. 

SECTION  III. 

Of  Fractures  of  the  Filmla, 

The  fibula,  though  slenderer  than  the  tibia, 
is  less  frequently  fractured.  It  is  not  charged 
with  the  weight  of  the  body,  and  its  principal 
use  seems  to  be  that  of  preventing  the  disloca- 
tion of  the  foot  outwards,  in  a  forced  abduction. 
Thus  we  see  that  it  is  placed  externally,  descends 
below  the  articulation  of  the  tibia  with  the  foot, 
and  forms  the  external  ankle.  It  is  besides 
more  flexible  than  the  tibia,  and  can  execute  in 
Its  double  articulation  with  this  latter  bone  some 

u  a  obscure 
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obscure  motions,  which  consume  a  greater  or 
less  share  of  any  force  that  might  tend  to  frao- 
ture  it. 

Yet,  from  the  very  nature  of  its  functions, 
the  fibula  is  exposed  to  certain  fractures,  of 
which  no'  author  has  taken  particular  notice.  In 
every  step  that  is  made  on  an  uneven  ground, 
the  foot  presses  against  the  inferior  extremity  of 
this  bone.  By  this  action  of  the  foot  on  the  ex- 
ternal ankle,  the  fibula  is  pressed  upward,  and 
as  the  nature  of  its  articulation  with  the  tibia 
does  not  allow  it  to  ascend  in  any  perceptible 
degree,  it  is  forced  to  bend  more  or  less  in  pro- 
portion to  the  force  applied.  The  elasticity  of 
this  bone  enables  it  for  some  time  to  resume  its 
natural  direction,  when  the  force  is  removed. 
But  as  the  same  force  acts  frequently,  and  is 
never  intermitted  but  for  very  short  intervals,  the 
bone  acquires  insensibly  a  permanent  bend,  in- 
stead of  being  perfectly  straight,  as  it  is  in  the 
infant.  This  bend  becomes  more  evident  in 
proportion  as  age  advances,  and  as  the  limb  iias 
been  used. 

Climbing  animals,  such  as  the  squirrel,  and 
others,  whose  feet  are  always  in  a  very  forced 
abduction,  have  the  fibula  stronger  in  propor- 
tion, 
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tlon,  and  more  convex  externally,  than  it  is  in 
the  human  species.  It  has  been  observed  by 
Citizens  Cuyier  and  Dumeril,  that,  in  the  ani- 
mal called  the  three-toed  sloth,  the  inferior  ex-., 
trem'ity  of  the  fibula  is  inserted  into  a  socket  on 
the  superior  surface  of  the  astragalus,  in  such  a 
manner  as  that  the  foot  must  be  considerably 
strengthened  by.it,  and  secured  against  disloca- 
tion by  the  extreme  abduction  which  this  animal 
is  obliged  to  make,  in  grasping  the  trunks  of 
the  trees  on  which  he  climbs. 

Th^  motions  of  adduction  and  abduction,  in 
which  the  sole  of  the  foot  is  turned  inwards  or 
outwards,  are  very  limited  in  the  human  species, 
and  much  less  extensive  than  those  of  flexion 
and  extension.  It  sometimes  happens,  however, 
that  the  foot,  from  missing  its  support,  or  being 
entangled  by  something,  is  turned,  forcibly  in- 
wards or  outwards  ;  in  which  case  the  ligaments 
of  the  articulation  are  always  strained,  and  very 
frequently  lacerated.  It  is  in  a  case  of  this 
kind,  when  the  foot  is  forcibly  turned  outwards, 
that  the  fibula  is  fractured  by  the  pressure -of  the 
astragalus,  the  dislocation  of  which,  outwards, 
it  prevents,  when  the  foot  is  forcibly  turned  in 
the  same  direction. 


The 
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The  action  of  the  foot  is  always  the  immediate 
cause  of  fracture  produced  in  this  way.  If  the 
convexity  of  the  fibula  outwards  were  uniform, 
so  that  the  whole  length  of  the  bone  should  form 
an  arch  of  a  circle ;  if  it  were  df  an  equal  thick- 
ness and  strength  in  all  its  parts,  and  if  its  mus- 
cular and  ligamentous  connexions  with  the  tibia 
were  also  of  an  equal  strength  in  every  part,  the 
fracture  would  always  take  place  in  its  centre ; 
but  none  of  these  conditions  exist,  and  the  frac- 
ture takes  place  generally  below  its  middle  half. 
If  the  abduction  of  the  foot  has  been  very  violent 
and  sudden,  the  fibula  may  be  fractured  at  about 
an  inch  above  its  lower  extremity,  by  which  the 
external  ankle  is  separated  from  the  body  of  the 
bon«. 

To  the  fractures  produced  by  this  cause  are  to 
be  added  those  resulting  from  a  fall,  or  a  blow- 
on  the  external  side  of  the  leg,  in  which  the 
bone  always  yields  in  the  part  to  which  the 
force  is  immediately  applied,  and  in  a  direc- 
tion opposite  to  its  natural  curve. 

Whatever  be  the  manner  in  which  a  fracture 
of  the  fibula  is  produced,  the  places  are  not 
susceptibte  of  the  longitudinal  derangement; 
but  are  in  all  cases  drawn  a  little  towards  the 
tibia,  by  the  muscles  placed  in  the  interval  be- 
tween 
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tvveen  them.  Hence  a  fracture  of  this  bone 
will  be  best  ascertained  by  pressing  the  fractured 


their  motion  can  be  best  perceived.  This  symp- 
tom, and  crepitation,  which  is  a  consequence  Of 
it,  may  be  also  observed  in  the  abduction  and  ad- 
duction of  the  foot.  These  signs  are  more  evident 
when  the  fracture  takes  place  near  the  infe- 
rior extremity,  than  when  it  happens  near 
the  superior,  which  is  covered  with  thick 
muscles.  But  a  fracture  of  the  lower  part  may 
be  very  difhcult  to  be  ascertained,  when  the 
articulation  of  the  foot  has  been  at  the  same 
time  violently  strained,  and  the  inflammation 
and  swelling  have  arrived  at  a  great  height.  In 
cases  of  this  nature,  some  practitioners  turn  all 
their  attention  to  the  affection  of  the  articula- 
tion, that  is,  to  reduce  the  luxation  of  the  astra- 
galus, and  combat  the  inflammatory  symptoms, 
without  doing  any  thing  for  the  fracture. 

Bat  so  imperfect  a  mode  of  treatment  must 
•be  attended  with  the  worst  consequences.  The 
peronei  muscles,  which  extend  the  foot  by 
raising  its  external  edge,  and  turning  its  sole 
outward,  act  incessantly,  and  draw  the  foot 
.gradually  into  that  position.  The  fractured 
portions  are  deranged  longitudinally,  the  infe- 


u  4 


nor 


2^6  OF  FRACTURES  OF  THE  LEG. 

rior  being  drawn  upward  along  the  internal  side 
of  the  superior.    The  astragalus  is  carried  under 
the  internal  ankle,  and  forms  a  considerable  tense 
tumour  there ;  the  skin  becomes  inflamed  and 
ulcerated  at  this  part,  and  a  fistula  is  formed,- 
wliich  communicates  with  the  articulation  of  the 
foot.    The  patient  cannot  support  himself  on 
the  affected  limb,  and  in  time  the  symptoms 
become  more  and  more  alarming,  and  may 
lead  to  the  necessity  of  amputating  the  part. 
Fabre  quotes  two  examples  of  the  bad  conse- 
quences resulting  from  neglecting  a  fracture  of 
the  fibula  ;  they  arc  to  be  found  in  his  Researches 
on  certain  Points  of  Physiology  and  Pathology. 
I  have  myself  seen  the  foot,  distorted,  and  the 
fracture  not  consolidated,  in  the  case  of  an  old 
man  who  died  of  a  malignant  fever,  in  one 
of  the  medical  wards  oi  La  Chant L 

It  will  therefore  be  prudent,  in  every  case  of  a 
strained  foot,  to  examine  carefully  the  lower  ex- 
tremity of  the  fibula,  and  to  apply  an  appro- 
priate apparatus^  if  there  be  the  slightest  suspi- 
cion of  a  fracture.  The.first  step  of  the  treatment 
should  be  to  cover  the  affected  part  with  emol- 
lent  poultices,  and  to  take  some  blood  from  the 
arm  ;  and  if  it  be  found  that  the  bone  is  fractured, 
so  soon  as  the  swelling  and  inflammation  arc 

t  abated. 
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abated,  Scultet's  bandage  should  be  applied, 
and  the  distortion  of  the  foot  prevented  by  means 
of  two  splints,  which  descend  from  above  the 
knee,  to  a  short  distance  beyond  the  foot  ex- 
ternally, and  internally  as  low  as  the  ankle.  It 
is  perhaps  superfluous  to  repeat  that  the  splints 
should  be  rolled  in  a  splint-cloth,  and  tied  on 
with  bands,  and  that  bags  of  chaff  should  be 
placed  between  them  and  the  leg,  in  the  depress- 
ed parts. 

This  apparatus  should  be  continued  fot  a 
month,  and  frequently  removed,  in  order  to  renew 
the  emollient  applications.  In  this  lapse  of  time, 
the  fracture  generally  consolidates,  but  a  stiffness 
remains  in  the  joint,  of  which  it  will  be  prudent 
to  warn  the  patient.  This,  however,  will  be 
removed  in  a  few  months  by  bathing  and  fric- 
tion, but  above  all  by  exercise,  the  suspension 
of  which  was  its  principal  cause. 

If  the  fracture  take  place  towards  the  middle 
part  of  the  bone,  the  ordinary  apparatus  for  frac- 
ture of  the  leg  should  be  applied,  and  thick 
compresses  placed  on  the  anterior  and  posterior 
sides  of  the  leg,  by  means  of  which  the  antero- 
posterior diameter  being  increased,  the  bandage 

can 
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can  act  in  that  direction,  and  press  the  fleshy 
parts  into  the  interosseous  interval,  and  thus 
prevent  the  fractured  portions  from  oheying  their 
tendency  to  approach  the  tibia.  But  preser- 
ving the  interosseous  interval  is  not  so  im- 
portant here  as  in  the  fore-arm,  because  in  the 
former  it  merely  serves  to  lodge  some  muscles ; 
the  foot  not  having  to  execute  any  motions 
which  require  the  rotation  of  the  fibula  on  the 
tibia. 


CHAPTER 
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CHAPTER  XVII. 

OF  FRACTURES  OF  THE  BONES  OF  THE  FOOT. 

SECTION  I.  . 

Of  the  Fractures  of  the  Os  Cakis. 

The  solidity  of  this  bone,  the  three  dimensions 
pf  which  are  nearly  equal,  renders  it  but  little  lia- 
ble to  be  fractured.  The  causes  by  which  it  may 
be  fractured  are  muscular  action  and  external 
I  violence,  and  in  this  respect  it  resembles  the  ole- 
i  cranon  and  patella.    The  violent  and  instanta- 
i  neous  contraction  of  the  gastrocnemii  muscles  is 
t  sufficient  to  detach  from  the  remainder  of  the 
<  bone  that  part  of  it  called  the  tuberosity,  into 
1  which  the  tendo  Achilhs  is  inserted,  and  which 
•■y  extends  backward  beyond  the  astragalus.  Though 
)i  the  gastrocnemii  muscles  are  at  least  as  strong 
;  as  the  extensors  of  the  arm  or  leg,  yet  fractures 
of  the  OS  calcis  are,  on  account  of  its  thickness, 
much  less  frequent  tlian  those  of  the  patelU  or 
4  '  olecranon 
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olecranon.  Fractures  of  it  are  also  less  frequent 
than  the  rupture  of  the  tendo  Achillis,  the  con- 
trary to  which  takes  place  with  respect  to  the 
tendons  of  the  extensors  of  the  arm  and  leg, 
which  are  stronger  than  the  osseous  parts  to 
which  they  are  attached. 

Some  rare  examples  of  fracture  of  the  os  calcis 
from  muscular  action,  may  be  cited  :  that,  for  in- 
stance, of  a  woman  detained  against  her  will  at 
La  Sal^etriere.  She  converted  her  sheets  into 
a  rope,  and  by  means  of  them  descended  from 
her  window  ;  but  the  sheets  not  reaching  to  the 
ground,  she  let  herself  drop  on  her  feet.  On 
touching  the  ground,  she  heard  a  crack  in  one 
of  her  heels,  and  fell  without  the  power  of 
raising  herself.  On  examination,  the  os  calcis 
was  found  to  be  fractured. 

The  existence  of  this  fracture  is  discovered 
by  the  circumstances  of  the  case :  a  fall  on  the 
sole  of  the  foot ;  a  crack  heard  in  the  moment 
of  the  fall ;  pain,  which  is  increased  by  the  mo- 
tion of  the  part;  the  almost  absolute  impossibi- 
lity of  standing  or  walking;  a  greater  or  les? 
swelling  of  the  heel ;  the  mobility  and  elevation 
■  of  that  part  of  the  os  calcis  into  which  the  tendo 
Achillis  is  in.^erted ;   .finally,   the  crepitation 

and 
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and  Interval  between  the  fractured  portions — are 
all  marks  which  separately  or  conjointly  lead 
to  the  discovery  of  the  fracturq.  It  may  be  ob- 
served, however,  that  the '  separation  of  the 
fractured  portions  is  not  easily  ascertained,  oa 
account  of  the  thickness  of  thp  integuments. 

In  setting  this  fracture,  it  is  necessary  to  ex- 
tend the  foot  on  the  leg,  and  to  bend  the  leg 
on  the  thigh.  In  this  position  the  two  por- 
tions of  the  OS  calcis  can  be  very  easily  brought 
into  contact,  the  superior  of  which  is  drawn 
upward  by  the  gastrocnemii  muscles. 

The  foot  and  leg  are  kept  in  this  position 
all  the  time  necessary  for  the  consolidation,  by 
means  of  the  slipper  invented  by  J.  L.  Petit 
for  a  rupture  pf  the  tendo  Achillis. 

The-  uniting  bandage  used  for  transverse 
wounds  may  be  substituted  for  the  slipper, 
when,  from  local  circumstances,  the  latter  can- 
not be  had  ;  but  it  must  be  modified  as  follows  : 
the  end  of  a  bandage  is  placed  on  the  supe- 
rior surface  of  the  foot,  whence  the  bandage 
is  reverted -on  the  sole,  and  the  end  is  made  fast 
by  circular  casts  round  the  foot :  this  bandage  is 

then 
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then  drawn  along  the  posterior  side  of  the  leg 
to  the  ham  (the  foot  being  previously  extended), 
on  which  part  it  is  fixed  by  other  circular  casts  ; 
it  is  thence  brought  downward  foreibly,  and 
the  application  of  it  terminated  by  rolling  along 
the  leg  what  remains.  To  this  bandage  might 
be  added  a  long  compress,  the  middle  part  of 
which  should  be  applied  above  the  posterior 
portion  of  the  os  calcis,  and  the  extremities 
crossed  on  the  superior  surface  of  the  foot,  and 
turned  under  the  sole.  This  compress  may  be 
fixed  by  a  bandage  rolled  on  the  foot  in  the 
shape  of  the  figure  8. 

The  union  of  this  fracture  is  effected  in 
thirty  or  forty  days,  at  i\te  end  of  which  time 
the  patient  may  be  allowed  to  bend  his  foot. 
He  must,  however,  for  some  days,  avoid  any 
forced  flexion  of  the  foot,  as  also  an  excessive 
extension  by  rising  on  his  toes. 

The  other  bones  of  the  tarsus,  as  the  astra- 
galus, cuboides,  scaphoides,  and  the  three  ossa 
cuneiformia,  are  susceptible  only  of  comminu- 
tive  fracture.  The  same  may  be  said  of  the 
.bones  of  the  metatarsus,  and  the  phalanges 
of  the  toes.    On  the  treatment  of  fractures  of 

these 
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these  bones  we  have  nothing  to  acid  to  what 
has  been  already  said  in  general  on  compound 
fractures,  or  in  particular  on  fractures  of  the 
bones  of  the  hand. 


CHAPTER 
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CHAPTER  XVIII. 

OF   WOUNDS,   AND  DENUDATION   OF  BONES. 

The  bones  may  be  stripped,  not  only  of  the  in- 
teguments, muscles,  &c.  by  which  they  are  natu- 
rally covered,  but  also  of  the  periosteum,  which 
is  their  intimate  and  appropriate  covering. 

Cutting  or  contunding  instruments  may  pro- 
duce this  denudation  of  the  bone  without  injur- 
ing its  substance,  or  they  may  cut  or  contuse  its 
external  fibres.  These  two  cases  must  be  care- 
fully distinguished,  as  the  contusion  of  the  bone 
is  attended  with  consequences  much  more  serious 
than  those  of  a  simple  denudation. 

If  the  bone  has  been  merely  stripped  of  its 
periosteum  and.  integuments,  and  these  parts 
are  immediately  replaced,  so  as  to  exclude  the 
contact  of  the  air  and  bandages,  the  reunion  of 
the  periosteum  is  found  to  take  place  in  a  very 
short  time.  But  if  the  external  laminae  of  the 
bone  have  been  contused,  or  if  its  surface  has 
been  left  a  long  time  exposed  to  the  action  of  the 

air, 
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air,  or  to  the  friction  bandages,  exfoliation  be- 
comes a  necessary  cbnsequence.  All  the  extern- 
rial  laminae  must  separate  ;  and  before  this  sepa- 
ration is  effected,  the  cicatrization  of  the  exter- 
nal wound  would  be  rather  injurious.  Should 
the  wound  in  the  integuments  be  prematurely 
closed,  purulent  matter  will  continue  to  form 
underneath,  the  contused  laminae-  will  exfoliate, 
an  abscess  will  point  externally  and  burst  spon- 
taneously, and  the  matter  that  escapes  from  them 
will  contain  small  splinters  of  bone.  Old  age 
is  unfavourable  to  the  healing  of  wounds  and 
contusion  of  the  bones ;  because,  as  the  cure  can 
be  effected  only  by  means  of  the  vascular  tex- 
ture of  the  bone  and  periosteum,  the  turgescence 
and  expansion  of  this  must  be  slow  and  difficult 
in  proportion  to  the  person's  age.  The  treatment 
adapted  to  the  different  cases  is  as  follows  :  , 

If  the  bone  be  simply  laid  bare,  the  integu- 
ments, if  not  completely  separated,  should  be 
instantly  replaced.  This  precept  holds  good  in 
all  cases,  whatever  may  be  the  patient's  age, 
if  the  bone  has  not  been  already  a  long  time 
exposed  to  the  contact  of  the  air.  At  the 
same  time  it  must  be  allowed  that  it  is  very 
difficult  to  k  now  by  mere  inspection  whether 
the  bone  be  contused  or  not ;  but  should  that 
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be  the  case,  and  even  should  suppuration  and 
exfoliation  be  inevitable,  no  bad  consequence 
can  result  from  the  attempt  to  produce  an 
immediate  cicatrization  ;  whereas,  in  the  con- 
trary event,  the  duration  of  the  treatment  will 
be  much  abridged.  If  it  be  impossible  to  unite 
the  wound  by  the  first  intention,  its  lips  are 
to  be  kept  separate  by  lint  interposed,  and 
the  whole  is  to  be  lightly  covered.  In  a  short 
time  granulations  appear,  and  the  external  lami- 
nae of  the  bone  exfoliate.  Sometimes,  however, 
and  particularly  in  young  persons,  the  bone 
becomes  soft  and  red,  and  granulations  arise 
from  it,  which  bleed  from  the  slightest  cause. 
It  has  been  said,  that  the  bone  exfoliates  insen- 
sibly in  this  case ;  but  this  observation  is  not 
found  to  be  true :  the  laminae  of  the  bone  are 
not  broken  down,  dissolved,  and  carried  off  by 
suppuration.  The  change  consists  of  a  softening 
of  the  bone,  and  conversion  of  it  into  a  fleshy 
substance,  which  unites  with  the  soft  parts. 

In  this  last-mentioned  case  the  cure  is  much 
more  prompt  than  when  a  real  exfoliation  takes 
place.  The  process  of  exfoliation  resembles 
that  of  the  separation  of  gangrenous  eschars  : 
the  mode  in  which  the  separation  is  effected  is 
equally  unknown  in  both  cases.    In  exfoliation, 

it 
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it  is  merely  known  that  the  subjacent  vessels 
grow  tnrgid,  expand,  and  pullulate,  and  that  a 
line  of  separation  is  observed  between  the  con- 
tused laminae  and  the  sound  part  of  the  bone. 
The  former  are  undermined,  as  it  were,  and  their 
connexion  shaken  by  the  purulent  matter  formed 
under  them,  and  at  length  are  entirely  detached, 
and  may  be  easily  removed  by  the  fingers  or  a 
forceps.    When  the  bottom  of  the  wound  is  en- 
tirely freed,  the  granulations  that  arise  from  it 
unite  with  the  soft  parts,  and  in  a  short  time  the 
wound  is  cicatrized. 

Various  processes  have  been  employed  for  ex- 
pediting the  exfoliation.  Thus  the  ancients  Co- 
vered the  bone  with  pledgits  of  lint  impreg- 
nated with  spirits,  or  with  a  tincture  of  myrrh 
and  aloes ;  but  it  is  found  that  these  applications 
retard  the  exfoliation  by  opposing  the  expansion 
of  the  vessels  j  for  which  reason  they  have  beefi 
laid  aside,  and  oily  relaxing  applications  have 
been  substituted  for  them. 

It  Tias  befen  proposed  to  perforate  in  different 
parts  the  laminae  which  are  to  exfoliate,  on  the 
supposition  that  this  practice  facilitates  the  growth 
of  the  granulations.  The  perforations  have  cer- 
tainly this  effect,  but  the  granulations,  by  shoot- 
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ing  up  through  them,  retahi  the  lamhiae  rathef 
than  aid  their  exfohation:  each  vessel  spreading 
as  it  rises,  and  assuming  in  some  respect  the 
shape  of  a  broad-headed  nail.  It  will  then  be  more 
prudent  to  limit  the  treatment  to  the  use  of  unc- 
tuous or  emollient  applications.  By  means  of 
these  remedies,  the  texture  of  the  part  will  be 
sufficiently  relaxed,  and  the  development  of  the 
vessels  facilitated.  But  if  the  portion  of  bone  to 
be  exfoliated  be  very  considerable  and  deep 
seated,  these  applications  are  nearly  useless,  at 
least  their  effect  must  be  ver^  trifling;  then 
we  iTiust  content  ourselves  with  covering  the 
part  with  lint,  and  trusting  to  time  and  nature 
for  effecting  the  separation. 

Though  the  exfoliation  be  complete,  as  may 
be  known  by  the^  motion  of  the  piece,  it  may 
still  happen  that  the  circumference  of  the  de- 
tached portion  may  be  encroached  on  by  the 
growth  of  the  soft  parts,  and  thus  prevented  from 
separating.  In  this  case  it  will  be  necessary  to 
disengage  it  by  making  an  incision  in  some  point 
of  the  circumference  of  the  wound,  after  which 
it  may  be  drawn  out  by  the  fingers  or  a  forceps. 
In  general,  there  is  but  very  little  difficulty  in 
removing  it. 
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The  action  of  cutting  instruments  is  not  al- 
ways limited  to  the  mere  denudation  of  the 
bone:  they  sometimes  completely  divide  it: 
this,  however,  is  but  a  rare  occurrenco.  It 
sometimes  happens  that  a  part  of  the  bone  is  cut 
off,  of  which  there  are  numerous  instances  in 
wounds  of  the  head,  where  a  part  of  the  parie- 
tal bone,  with  its  pericranium,  a  portion  of  the 
occipito-frontalis  muscle  and  hairy  scalp,  have 
been  entirely  sepz^rated  by  a  blow  of  a  sword. 

When  a  woliind  of  the  soft  parts  is  accompa- 
nied by  a  similar  affection  of  the  subjacent 
bone,  an.  immediate  reunion  of  the  soft  parts 
must  not  he  attempted.  Lint  is  to  be  gently  in- 
troduced into  the  fissure,  and  the  wound  healed 
from  the  bottom;  for  a  solid  cicatrix  of  the  soft 
parts  cannpt  be  expected  until  the  wound  in  the 
bone  is  first  cicatrized. 

If  the  bone  of  one  of  our  limbs  be  cut  quite 
through,  as  in  the  cases  mentioned  by  La  Peyro- 
nie, Warner,  and  others;  and  if  a  piece  of  iiesh 
remain  undivided,  which  contains  the  principal 
vessels  of  the  limb,  it  will  be  prudent  to  reunite 
the  parts,  and  place  thd  limb  in  the  apparatus 
used  in  cases  of  fracture  of  the  p^rt, 
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The  time  necessary  for  the  reunion  of  the 
parts  in  cases  of  this  nature  is  full  as  long  as  that 
in  those  of  fracture,  and  the  consolidation  is  ef- 
fected in  the  same  manner  as  in  the  former 
case. 
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OF  ^^ECR0S1S. 

That  affection  of  bones  by  which  a  part,  of* 
their  substance  is  deprived  of  the' vit'al'principle*, 
has  been  termed  necrosis  :  the  affected  part  of  the 
bone,  in  this  case,  bears  a  strict  analogy  to  that 
of  soft  parts  in  which  a  gangrene  has  taken  place. 
This  disease  was  not  distinguished  from  caries  by 
the  ancients,  and  it  has  been  termed  dry  ca- 
ries" by  some  of  the^  moderns.  Necrosis  and 
caries  are,  however,  essentially  different. 

Osseous  parts  attacked  by  necrosis  are  abso- 
lutely deprived  of  the  vital  principle  :  but  this  js 
not  the  Case  when  they  are  simply  carious  ;  for 
caries  is'  ah  affcctioh  exactly  analogous  to  foul 
and  corroding  ulcers  of  the  soft  parts. 

All  the  bones  of  the  body  are  subject  to  ne- 
crosis, but  some  are  more  frequently  attacked  by 
it  than  others ;  the  broad  bones,  for  instancie,  and 
those'  which  are  but  lightly  covered  with  soft 
parts,  such  as  the  bones  of  the  skull,  the  lower 
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jaw,  the  clavicle,  the  scapulas,  the  humerus,  fe- 
mur, and  tibia.  The  short  bones  are  seldom  at- 
tacked by  it,  but  are  much  more  subject  to  ca- 
rles. The  affection  may  be  either  partial,  or  it 
may  extend  to  the  entire  bone.  Thus  we  find  a 
long  bone  affected  in  some.part  of  its  length,  or 
entirely  diseased  fjom  one  end  to  the  other,  and 
broad  bones  affected  only  in  their  external  lami- 
use,  or  in  their  entire  substance. 

The  middle  portion  of  long  bones,  or  that 
part  of  them  which  is  most  compact,  least  po- 
rous, and  consequently  least  endued  with  the 
vital  principle,  is  that  which  necrosis  most  gene- 
rally attacks  :  the  extremities  of  these  bones, 
and  in  general  all  spongy  bones,  are  much  less 
liable  to  it.  This  disease  never  extends  to  the  ar- 
ticulations, ev^en  when  the  whole  diameter  of  the 
middle  part  of  the  bone  is  affected  by  it :  the  ex- 
tremities covered  with  cartilage  separate  from 
the  dead  part  of  the  bone,  and  if  this  be  removed 
by  nature  or  art,  they  unite  with  the  ossified  pe- 
riosteum, which  occupies  the  place  of  the  sepa- 
rated portion. 

When  the  necrosis  is  superficial,  the  superloi; 

lamellae  are  separated  from  the  rest  of  the  bone; 

but  this  separation  is  always  preceded  by  a  sup- 
puration 
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puration  produced  by  the  irritation  given  to  the 
surrounding  soft  parts  by  the  dead  portion  of 
bone.  It  is  to  be  observed,  that  no  part  of  the 
substance  of  the  dead  portion  of  bone  goes  to 
the  formation  of  this  purulent  matter ;  for  it 
seems  to  be  not  only  incapable  of  furnishing 
matter  for  the  formation  of  pus,  but  is  entirely 
without  the  sphere  of  vital  action. 

If  a  broad  bone,  as  the  os  frontis,  for  instance, 
be  attacked,  the  skin  over  the  affected  part  tu- 
mefies, becomes  inflamed,  and  assumes  a  brown 
or  violet  colour;  it  grows  gradually  thinner, 
bursts  at  length,  and  gives  issue  to  the  purulent 
matter  contained  under  it.  The  necrosis  of  the 
bone  is  then  ascertained  by  introducing  a  probe, 
which  is  found  to  pass  on  a  rough  and  naked 
surface,  if  the  affection  of  the  bone  really 
exist. 

In  a  case  of  complete  necrosis  of  a  long 
bone,  the  limb  swells  at  the  part  affected,  and 
a  hard  and  painful  tumour  is  formed  on  it.  Ab- 
cesses  form  at  vari»us  points,  they  burst,  and  their 
openings  degenerate  into  fistula.  The  discharge 
from  these  in  the  commencement  is  white  and 
inodorous,  but  becomes  serous  and  fetid  in  a  short 
time.  This  matter  is  sometimes  absorbed  in  such 
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quantity  as  to  produce  marasmus,  hectic  fe- 
ver, &c.  Ill  cases  of  necrosis,  in  which  the 
whole  bone  is  alFected,  the  periosteum  sepa- 
rates from  the  portion  of  diseased  bone,  its  ves- 
sels seem  to  take  on  a  new  action,  a  calcareous 
phosphate  is  deposited  in  its  texture,  it  acquires 
hardness,  and  in  time  forms  a  cylinder,  in  which 
the  dead  part  of  the  bone  is  included.  This  new 
bone,  which  is  in  fact  the  periosteum  ossified,  is 
rou^h  on  its  surface,  and  has  but  a  distant  .re- 
semblance to  that  which  it  replaces.  Various 
holes  arc  obse.rved  in  it,  through  which  the  pu- 
rulent matter  and  mouldering  portions  of  bone 
escape,  the  fistulous  openings  in  the  soft  parts 
being  continuations  of  these  holes,  and  the  mus- 
cles of  the  limbs  are  inserted  into  it. 

The  dead  part,  completely  separated  from  the 
sound,  and  enclosed  by  the  indurated  periosteum, 
is  called  sequestra:  this  separation  is  perfectly 
analogous  to  that  of  mortified  soft  parts. 

The  promptitude  with  which  gangrened  soft 
parts  are  separated,  is  much  greater  than  that 
with  which  a  dead  portion  of  bone  is  detached; 
but  this  difference  is  to  be  entirely  attributed  to 
the  state  of  the  vital  energy  of  the  parts,  which 
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is  much  more  considerable  in  one  case  than  in 
the  other.  ' 

The  causes  of  necrosis  may  be  divided  into 
internal  and  external ;  the  latter  are  blows,  ex- 
cessive pressure,  imprudent  applications  of  caus- 
tics ;  as  happened  in  the  case  of  a  woman  who 
had  caustic  potash  applied  to  an  exostosis  on 
the  internal  side  of  the  tibia.  But  necrosis  is 
most  frequently  produced  by  an  internal  cause, 
such  as  scrofula,  or  syphilis.  In  persons  thus 
constitutionally  affected,  a  blow,  or  other  exr 
ternal  accident,  may  prove  an  exciting  cause  of 
the  disease. 

By  whatever  cause  produced,  the  following 
symptoms  characterize  it :  excruciating  pains  in 
the  part  affected,  which  no  emollient  nor  seda- 
tive application  can  assuage.  As  there  is  no 
visible  swelling  in  the  commencement  of  the  dis- 
ease, these  pains  are  frequently  attributed  to 
rheumatism.  The  pain  which  was  felt  at  first 
but  about  the  middle  of  the  boney  extends  to- 

,  wards  its  extremities,  if  the  bone  affected  be  a 
long  one  :  the  part  swells,  the  skin  becomes  in- 
flamed, and  the  tumour,  which  was  hard  at  first, 

-  grows  soft  in  .  different  parts,  or  abscesses  form 
m  it,  which  burst,  and  whose  openings  dege- 
nerate . 


OP  NECROSISi 


neratc  into  fistnls6.  The  surface  of  the  bone,  if 
not  deep  seated,  as  the  tibia  for  instance,  ma;y 
be  seen  through  this  opening  ;  in  which  case  the 
nature  of  the  disease  may  be  ascertained  beyond 
all  doubt ;  but  an  equal  certainty  may  be  had 
when  the  bone  is  covered  by  a  great  depth  of 
soft  parts,  by  the  insertion  of  a  probe. 

There  is  at  first  a  copious  discharge  of  purulent 
matter,  but  the  quantity  gradually  diminishes, 
and  splinters  of  dry  bone,  coloured,  as  if  they  had 
been  buried  a  long  lime  in>  the  earth,  corae  out 
with  the  pus.  The  disease  may  be  said  to  be 
at  its  height  at  this  period,  for  now.ithe  d^ad 
part  is  separated  by  the  vital  energy  of  the  sound. 
/By  introducing  a  probe  at  this  time,  pieces  of  the 
■bone  are,  felt  detached-  and  loose.  These  symp^ 
loms  of  necrosis,  evident  enough  an  affections  of 
'the  long  bones  covered  with  thick  muscles,  are 
still  more  so  in  cases  of  flat  superficial  bones, 
as  those  of  the  skull  for  instance  :  in  affections 
of  the  latter,  the  skin  becomes  fii'st  thiclc,  bard, 
-and  reddish ;  but  it  soon  bursts,  and  an  ukcr 
'is  formed  in  it. 

The  prognosis  varies  in  this  disease  according 
■  to  the  bone  affected,  and  the  circuDlstances  with 
Xvhich  it  may  be  complicated. 
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If  the  disease  be  confined  to  the  surface  of  a 
flat  bone,  or  though  it  should  affect  it  quite 
through,  it  is  not  Very  dangerous,  and  nature 
alone  effects  the  cure.    If  the  assistance  of  art 
be  necessary,  it  is  only  in  combating  the  disease 
of  the  system.    However,  if  there  be  a  large  sur- 
face affected,  and  if  the  introduction  of  instru- 
ments for  the  purpose  of  extracting  the  splinters  be 
difficult,  the  prognosis  becomes  more  unfavour- 
able.   Necrosis,  when  confined  to  the  surface 
of  the  middle  part  of  long  bones,  is  equally  free 
from  danger  as  in  the  former  case,  and  nature 
alone  effects  a  cure.    But  the  prognosis  is  far 
different  when  a  large  portion  of  the  bone  is  af- 
fected, and  when  this  portion  is  contained  in 
the  cavity  of  the  cylinder  formed  by  the  ossified 
periosteum  ;  for  though  nature  has  been  able  to 
separate  it,  yet  the  assistance  of  art  is  necessary 
to  remove  it  from  its  osseous  coverhig. 

In  cases  of  necrosis,  in  which  the  dead  bone  is 
entirely  included  in  that  newly  formed,  the  pro- 
gnosis may  vary  according  to  the  state  of  the  soft 
parts  of  the  limb,  the  age  and  strength  of  the 
patient,  and  the  form  of  the  new  osseous  sub- 
stance. The  tumefaction  of  the  limb  may  be 
excessive,  the  fistulge  numerous,  the  suppura- 
tion abu^idant,  and  the  strength  may  be  re- 
duced 
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diiced  by  colliquative  diarrhoea  and  hectic  fever. 
In  such  circumstances  the  danger  is  much  greater 
than  if  the  suppuration  were  trifling,  the  patient 
young  and  healthy  :  and  the  danger  will  be  still 
less  if  the  nevv  bone  be  naturally  perforated, 
^o  as  that  the  old  one  may  be  drawn  out. 

The  surgeon,  whose  art  is  so  useful  in  most 
diseases  of  the  bones,  can,  in  cases  of  necrosis,  be 
but  a  siQ"!ple  spectator  of  the  operations  of  nature, 
which  are  frequently  successful  :  it  may  be  said 
with  truth,  that  necrosis  proves  the  efficacy  of 
nature,  and  the  insufficiency  of  art.  Art  can 
assist  nature  only  in  removing  that  part  of  the 
bone  which  the  vital  principle  has  abandoned ; 
as  has  been  amply  shewn  in  the  Memoirs  of  the 
Academy  of  Surgery,  in  David's  Treatise  on  Ne- 
crosis, and  more  particularly  in  a  Latin  work  oh 
that  disease,  by  M.  Weidman.  If  the  necrosis 
be  superficial,  or  not  very  extensive,  nature 
alone  is  sufficient  to  remove  effectually  the  dis- 
eased part;  but  art  assists  in  cases  of  deep-seated 
necrosis,  in  which  the  dead  bone,  after  its  com- 
plete separation,  is  enclosed  in  the  new. 

The  treatment  adapted  to  the  necrosis  of  broad 
or  flat  bones,  or  that  of  long  bones  when  the 
disease  is  confined  to  the  surface  of  their  middle 
I  part. 
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part,  is  very  different  from  that  which  shpiild  be 
followed  when  the  necrosis  has  seized  the  entire 
body  of  the  latter.  We  shall  therefore  explain 
these  different  modes  of  treatment  successively. 

When  one  of  the  large  bones  of  the  skull  is 
attacked  by  necrosis  in  any  part  of  its  surface, 
nothing  is  to  be  done  until  exfoliation  takes 
place.    The  progress  of  this  process  is  marked 
by  an  inflammatory  circle  round  the  part  to  be 
separated,   by  a  iissure  which  succeeds,  and 
marks  the  same  circumference,  and  which  grows 
wider  and  wider  every  day.    If  at  this  time  the 
diseased  portion  be  struck  with  a  probe,  a  noise 
is  heard  which  indicates  an  empty  space  under 
it :  it  becomes  loose  soon  after,  and  may  be  very 
easily  removed.  The  separation  of  it  maybe  acce- 
lerated by  stirring  it  every  day,  but  it  is  useless  to 
apply  any  instrument  for  the  purpose  of  thinning 
it ;  for  the  exfoliating  of  a  thick  lamella  is  just 
as  easy  as  that  of  a  thin.    The  use  of  the  trepan, 
is  equally  inapplicable  for  this  purpose,  as  it.  is. 
impossible  to  know  beforehand  to  what  depth 
the  exfoliation  will  take  place,  and  if  that  depth 
be  not  entirely  taken  off,  the  slightest  lamella 
which  remains  will  be  just  as  troublesome  as 
if  the  whole  remained  :  nature  will  require  as 
much  time  to  separate  it,  as  if  it  had  \)cen  much 

thicker. 
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thicker.  We  have  already  pointed  out  the 
inutiUty  of  perforating  the  affected  part  of 
the  bone,  with  the  intention  of  facihtating  the 
exfohation.  We  have  also  remarked,  that 
unctuous  and  emollient  bodies  arc  better  topical 
applications  than  spirituous  irritating  substances, 
such  as  tinctures  of  aloes  and  myrrh  ;  or  than 
caustic,  which,  by  irritating  the  subjacent  parts, 
often  causes  the  disease  to  extend. 

It  is  plain  that  the  topical  affection  will  con- 
tinue to  extend  incessantly,  when  it  depends  on 
a  constitutional  disease ;  therefore,  while  nature 
tends  to  remove  the  former,  it  will  be  necessary 
to  oppose  appropriate  remedies  to  the  general  dis- 
ease, whether  venereal,  cancerous,  scrofulous,  or 
scorbutic. 

If  one  of  the  bones  of  the  cranium  be  affected 
w  ith  necrosis,  and  the  brain  be  compressed  by  pus, 
it  will  be  necessary  to  use  the  trepan,  as  advised 
by  Quesnai,  in  order  to  remove  the  pus  accu- 
mulated on  the  dura  mater.  The  trepan  is  not 
applied  in  this  case  against  the  disease  itself,  but 
against  a  very  dangerous  consequence  of  it.  In 
stirring  the  piece,  in  order  to  accelerate  its  sepa- 
lation,  care  must  be  taken  not  to  break  it,  as 
the  extraction  of  the  remaining  portion,  gene- 
rally 


OF  NECROSIS* 


32i 


]raliy  covered  with  soft  parts,  rhight  be  difficult. 
It  is  found  necessary  in  many  cases  to  make  use 
of  a  spatula,  or  some  Such  instrument,  to  disen- 
^ge  the  eplintej"  from  the  granulations  which 
encroach  on  its  surfaccj  and  take  root  as  it  were 
in  its  inequalities  :  this  may  take  place  to  such  a 
degree,  that  it  may  be  sometimes  necessary  to 
make  an  incision  into  the  soft  parts,  in  order 
to  extract  more  readily  the  portion  of  dead 
bone-. 

"When  the  piece  is  extracted,  the  disease  is  re^ 
Iduced  to  the  state  of  a  simple  wound.  The  gra- 
nulations which  arise  from  the  diploe,,  or  dura 
mater,  when  any  of  the  bones  of  the  skull  has 
exfoliated,  become  the  foundation  of  a  solid  cica- 
trix. The  bone  always  remains  thin  in  that 
part ;  and  it  has  been  found  necessary  to  protect 
the  part  of  the  cranium,  from  which  an  exfolia- 
tion of  this  kind  took  place,  with  a  piece  of  lea- 
ther or  pasteboard. 

When  the  exterior  lamellae  of  a  long  bone  are 
affected  with  necrosis,  the  treatment  is  preciselj^ 
the  same.  If  it  be  ascertained  by  the  introduc- 
tion of  a  probe  through  a  fistulous  opening,  that 
an  exfoliation  of  the  bone  has  taken  place,  an 
incision  must  be  made  for  the  purpose  of  extract- 


322 


O^*  NECROSIS. 


ing  the  exfoliated  piece.  But  when  this  disease 
aftects  the  whole  of"  a  cylindrical  bone,  and  when 
the  periosteum  is  ossified  around  the  diseased 
bone,  it  will  be  necessary  to  acquire  the  greatest 
certainty  of  the  complete  separation  of  the  de- 
cayed portion  from  the  new  one.  In  order  to 
ascertain  this,  we  attend  to  the  duration  of  the 
disease,  but  principally  to  the  motion  that  may 
be  communicated  to  the  decayed  portion,  by  in- 
troducing a  probe  through  one  of  the  fistulous 
openings.  It  happens  sometimes  that,  in  moving 
,  the  limb,  a  noise  may  be  heard  from  the  collision 
of  the  decayed  bone  against  the  parietes  of  the 
new  one. 

When  nature  has  done  her  duty,  the  assistance 
of  art  must  be  called  in  to  complete  the  cure ; 
but  the  extraction  of  the  dead  bone  is  an  opera- 
tion of  a  painful  and  hazardous  nature,  and 
should  not  be  undertaken  without  reflecting  very 
seriously  on  its  probable  consequences,  and 
on  those  of  the  disease  if  left  to  itself.  The 
operation  is  extremely  difficult  when  the  diseased 
bone  is  covered  with  a  great  number  of  very  thick 
muscles,  as  the  femur  for  instance.  In  that  case 
saving  the  patient's  life  alone,  endangered 
by  the  excessive  suppuration  and  absorption  of 
the  pus,  is  the  only  thing  that  can  induce  the 
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sui'geon  to  perform  the  operation;  the  patient 
being  at  the  same  time  firmly  resolved  to  suffer 
any  thing  for  the  chance  of  saving  his  life.  It 
will  be  necessary  to  try  if  the  disease  has  extend- 
ed as  far  as  the  articulations,  in  which  case  it 
would  be  better  to  amputate,  than  attempt  to  save 
the  limb. 

The  operation  being  decided  on,  the  following 
is  the  method  to  be  followed.    It  is  commenced 
by  laying  bare  the  affected  bone  on  the  side  least 
covered  with  soft  parts,  and  on  which  there  will 
be  the  least  danger  of  meeting  principal  nerves 
and  blood-vessels.    Thus  the  inferior  and  exter- 
nal part  of  the  humerus  is  that  in  which  the  in- 
cision should  be  made  when  this  bone  is  affected  ; 
when  the  disease  is  seated  in  the  cubitus,  the  in 
ternal  side  of  the  fore-arm ;  and  when  in  the 
radius,  its  external  side  ;  the  lower  part  and  ex- 
ternal side  of  the  thigh,  when  the  femur  is  affect- 
ed ;  and  the  anterior  and  internal  side  of  the  leg, 
which  is'covered  by  the  skin  only,  when  the  tibia 
is  the  part  diseased.    This  part  of  the  operation 
does  not  consist  of  a  simple  incision,  but  of  two 
serai-elliptic  incisions,  the  parts  between  which 
are  to  be  completely  removed.    This  practice  is 
by  much  preferable  to  the  use  of  caustic,  the 
action  of  which  is  tediou  s,  and  might  extend  to 
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the  regenerated  bone,  and  destroy  its  texture. 
If  the  patient  be  timid,  caustic  may  be  used, 
but  the  greatest  care  must  be  taken  to  confine  its 
action  to  the  soft  parts.    If  the  hemorrhage  be 
great,  and  the  patient's  suffering  intense,  the 
wound  may  be  washed,  and  filled  with  lint ;  and 
the  rest  of  the  operation  deferred  to  the  following 
day.    After  having  laid  the  bone  bare,  two  or 
three  pieces  are  to  be  cut  out  firom  its  inferior 
part  by  means  of  a  trepan  ;  the  intervals  which 
separate  the  holes  are  then  forced  out  with  a  chi- 
sel and  mallet ;  and  a  passage  being  thus  opened, 
nothing  remains  but  to  extract  through  it  the  de- 
cayed bone,  which  is  found  to  lie  without  any 
connexion  in  the  inside.    The  deep  wound  pro- 
duced by  this  operation  is  then  filled  with  lint, 
and  dressed  in  future  like  a  simple  wound, 
which  is  to  be  healed  by  suppuration ;  but  the 
recovery  is  always  slow.    If  the  length  of  the 
decayed  bone  be  inconsiderable,  the  perforation 
may  be  made  in  the  middle  part  of  the  new 
one.    But  when  that  is  not  the  case  it  will  be 
advisable  to  trepan  the  inferior  part  of  the  bone, 
as  a  less  opening  will  suffice  there  than  in  the 
middle  part,  and  as  the  situation  is  more  fa- 
vourable for  the  evacuation  of  the  pus. 
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Notwithstanding  the  prodigious  disorganization 
and  suppuration  necessarily  attendant  on  this 
operation,  it  has  however  been  followed  with 
success  in  some  instances  related  by  David. 

We  are  of  opinion  that  few  cases  occur  in 
which  it  is  necessary  to  perform  this  operation  ; 
that  the  reasons  for  undertaking  it  are  seldom 
conclusive ;  and  that  it  should  not  be  had  re- 
course to  without  the  maturest  deliberation. 


CHAPTER 
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CHAlfffek  XX. 

OP  CARIES. 

The  mpre  we  advance  ia  the  study  of  dis- 
eases of  the  bones,  the  greater  is  the  obscurity 
in  which  we  find  them  inyplved;  ^nd  if  there  be 
any  of  them,  the  nature  of  which  may  be  said  to 
be  totally  unknown,  it  is  certainly  that  which  is 
our  present  subject  of  consideration. 

The  clearest  way  in  which  we  can  convey  an 
idea  of  caries,  is,  by  comparing  it  to  those  ill- 
conditioned  ulcers  of  soft  parts,  which  are  symp- 
toms of  a  diseased  state  of  the  system.  But  the 
idea  given  by  this  comparison  is  not  sufficiently 
comprehensive ;  we  shall  therefore  endeavour 
to  supply  its  deficiency  by  an  exact  detail  of 
the  appearances  of  bones  affected  with  this 
disease. 

Every  part  of  the  osseous  system  is  liable  to 
caries;  but  it  has  been  observed,  that  spongy 
bones  are  oftener  attacked  by  it  than  those  that 
,are  coiApact ;  thus  the  vertebrse^  astragalus,  and 
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other  bones  of  the  tarsus,  those  of  the  carpus, 
the  sternum,  and  the  extremities  of  long  bones, 
are  the  most  frequent  seat  of  this  disease.  For 
a  similar  reason,  the  bones  of  young  persons  are 
more  Subject  to  it  than  those  of  persons  advanced 
in  life. 

Very  little  information  is  to  be  acquired  by 
reading  the.  works  of  the  authors  who  have 
treated  of  this  disease.    Almost  all  of  them  have 
canfounded  it  with  necrosis,  which  they  termed 
dry  caries ;  others  have  considered  it  to  be  the 
same  as  exostosis.  For  our  part,  we  are  of  opinion 
that  there  is  only  one  species  of  this  disease,  but 
that  this  is  susceptible  of  several  modifications. 
The  substance  of  a  bone  affected  by  it  becomes 
so  soft,  that  the  end  of  a  blunt  probe  may  be 
easily  forced  into  i(.    The  openings  with  which 
the  bone  is  perforated,  are  filled  with  fungous 
flesh,  which  bleeds  from  the  slightest  cause  : 
there  is  a  discharge  of  a  blackish  serum  from 
these  perforations,  which  has  at  all  times  a  dis- 
agreeable smell,  but  which  is  particularly  fetid 
when  exposed  to  the  contact  of  the  air.  Necrosis 
and  caries  differ  in  this  particular  respect :  in  the 
former,  the  bone  affected  is  entirely  deprived 
of  the  vital  principle;  but  in  the  latter  this 
principle  exists,  and  the  disease  consists  of  a 
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morbid  action,  by  which  the  osseous  texture  is 
destroyed, 

The  causes  of  carles  arc  distinguished  into  in^, 
tcrnal  and  external ;  the  internal  are  the  most 
frequent,  because  a  contusion  or  external  vio-r 
lence  is  apter  to  produce  necrosis  than  caries.  It 
may  happen,  however,  that  a  blow  on  a  spongy 
bone  shall  occasion  a  caries  of  it,  by  producing 
an  extravasation  of  blood  or  medullary  juice, 
which  cannot  be  afterwards  taken  into  the  system 
by  absorption, 

Abscesses  are  said  to  occasion  sometimes  a 
caries  of  the  bones,  over  which  they  take  place; 
and  we  are  told,  that  the  existence  of  the  morbid 
state  of  the  bone  may  be  ascertained  by  intrpr 
ducing  a  probe  to  the  bottom  of  the  abscess. 

Conformably  to  this  theory,  it  has  been  laid 
down  as  a  rule,  that  abscesses  situated  over 
bones  should  be  opened  at  an  early  period,  in 
order  to  prevent  any  disorder  pf  the  bone  or  pe- 
riosteum from  the  stagnation  of  the  purulent 
matter.  But  if  abscesses  formed  over  certain 
bones,  as,  for  instance,  over  the  anterior  face  of 
the  tibia,  or  mastoid  process  of  the  temporal  bone, 
te  frequently  accompanied  with  caries,  the  lat- 
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<er  is  the  cause,  and  not  a  consequence,  of  the 
abscess.    Pus,  which  is  a  bland,  unctuous,  and 
inodorous  fluid,  never  attacks  the  soft  parts 
with  which  it  is  in  contact,  until  its  qualities  arc 
changed  by  exposure  to  the  air.   When  an  ab- 
scess forms  in  the  anterior  part  of  the  parietes  of 
the  abdomen,  the  peritoneum  of  that  part,  natu- 
rally a  thin  membrane,  instead  of  being  cor- 
roded, becomes  thick  and  strong  enough  to  re- 
sist the  effusion  of  the  pus  into  the  cavity  of  the 
abdomen.    The  periosteum  becomes  thickened 
in  similar  circumstances,  when  the  abscess  is  4 
consequence  of  an  external  injury. 

We  may  conclude,  then,  that  caries  is  seldom 
produced  by  an  external  cause;  and  that  most 
frequently  a  blow  or  external  injury,  when  fol 
lowed  by  that  disease,  has  acted  only  as  an  excit- 
ing cause,  a  disposition  to  it  having  pre-existed. 
There  is  every  reason  to  believe  that  it  may  be 
ascribed  in  almost  all  cases  to  a  disease  of  the 
system,  such  as  scrofula,  lues,  scurvy,  or  even 
(Cancer,  ^  * 

fibre  ,nd  douses  a  principle  of  dissolution  in 
the  sohds  and  fluids.  The  blood,  rendered  mo« 
flu.d  by  U  than  natural,  oozes  through  the  pores 
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of:  its  sni all  vessels :.  spots  or  eccliyruoscs  mani- 
fest themselves,  first  in  the  parts  in  which  the 
circulation  is  most  languid,  as  on  the  hands  and 
Icfit:  the  .  mus.clies  become  soft  and  painful ;  the 
gums  swell*  and  separate  from  the  alveolar  pro- 
cess :  the  periosteum  may  become  tumefied  in 
lijce  manner,  and  lose  its  connexion,  with  the 
bpfte  aflfegted.  vyith  caries. ;  . 

JScrofuJa,  attiacks  the  ;  spbrigy  part  Jof -bones 
and  the  lymphatic:  system..,  4  caries  .from  this 
cause  is  very  frequent  in  the  tarsus^  carpus, 
elbow,  and  knee;  but  it  is  alvi^ays  preceded  by  a 
white  swelling. 

>  >3rhe  venereal  disease  is  sometimevS  a  cause  of 
caries,  though  its  action  on  the  osseous  system 
more  generally  produces  necrosis  or  exostosis. 
However,  when  it  attacks  the  bones  ijf  the 
nose,  it  produces  a  caries  of  them,  by  which 
they  are  consumed,  and  the  face  sadly  disfigured. 
The  bones  of  the  palate  are  sometimes  de- 
stroyed in  the  same  manner,  and  by  the  same 
cause. 

In  cancers  of  the  mammae,  the  sides'  of  the 
sternum  are  often  found  carious;  which  proves 
that  cancerous  ulcers  may,  as  well  as  theipreced- 

ing 


OF  CARIES. 


ing  diseases,  occasion  a  caries  of  the  bones  in 
their  neighbourhood. 

Nothing  cari  be  easier  than  to  ascertain  the 
existence  of  a  superficial  caries ;  and  when  the 
affected  bone  is  deep-seated,  it  may  be  discovered 
jby  introducing  a  probe  ;  for,  if  the  bone  be  ca- 
rious, the  probe  maybe  easily  forced  into  its  sub- 
stance.   But  bones  which  we  cannot'  readily 
come  at  may  be  carious,  in  which  case  the  dia- 
gnosis is  somewhat  more  difficult ;  however,  if  a 
fistula,  from  which  a  fetid  blackish  matter  flows, 
he  directed  towards   a  bone,  and  if  the  'sur- 
rounding soft  parts  be  at  the  same  time  turgid 
^aad  indurated,  there  is  every  reason  to  appre- 
hend a  caries,  r  The  black  colour  of  the  dis- 
charge is,,  however,  equivocal ;  because,  as  re- 
marked by  Ambrose  Pare,  it  may  be  occasioned 
by  a  bit  of  agaric  or  othei:  foreign  body  intro- 
tiuced  into  the  wound.     It  will  be  pruderit^ 
therefore,  in  ditbious  cases,  to  trust  chiefly  to  the 
history  of  the  disease. 

If  a  person  affected  wit^h^  a  certain  constitu- 
ttional  disease,  feel  deep-seated  and  acute- pains 
■in  any  of 'his  bones;  and  if  the  pained  part 
•swell,  arid-  become  the  seat  of  an  abscess/ fforfi 
Avhich  a  purulent  matter  of  a  bad  quality  flows, 
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there  Is  every  reason  to  believe  that  the  bone  af- 
fected with  pain  is  carious.  Inert  abscesses 
are  attended  with  nearly  the  same  symptoms, 
with  this  difference,  that  they  are  not  preceded 
by  pain.  Caries  occasioned  by  syphilis  af* 
fects  most  commonly  the  tibia,  os  frontis,  ossa 
nasi,  ossa  palati,  and  sternum.  Whenever, 
therefore,  any  of  these  bones  becomes  carious, 
whilst  the  person  labours  under  syphilis,  there 
is  just  ground  for  concluding  that  the  caries  is 
9  symptom  of  the  venereal  affection, 

A  caries  of  the  vertebrae  is  known  by  peculiar 
symptoms,  among  which  a  paralysis  of  the  infe- 
rior extremities,  and  the  formation  of  abscesses 
in  the  groin,  verge  of  the.  anus,  or  lumbar  rc- 
gion,  are  the  most  remarkable, 

The  prognosis  is  more  unfavourable  in  cases 
of  caries  of  spongy  bones,  than  in  those  of  a  simi-^ 
lar  affection  of  compact  ones :  thus  there  is  not 
so  much  to  be  apprehended  when  the  bones  of 
the  cranium  or  the  scapube  are  affected,  as  when 
the  extremities  of  long  bones  are  similarly  dis- 
eased. Caries  of  the  bones  of  the  carpus 
and  tarsus  is  also  very  dangerous.  The  evil,  on 
account  of  these  bones  being  in  such  close  contact, 
C}{^tends  from  one  to  the  other ;  and  when  one  of 
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them  becomes  carious,  it  is  very  difficult  to  stop 
the  progress  of  the  disease  without  amputating 
the  limb. 

This  operation  is  often  the  only  resource  in 
our  power  agaiust  caries  of  short  bones,  or  of 
the  extremities  of  long  ones ;  and  we  are  evea 
■deprived  of  this  when  the  bone  affected  with  it 
is  deep-seated :  thus  caries  of  the  head  of  the 
femur,  or  of  the  cotyloid  cavity,  cannot  be  re- 
medied by  this  operation.  The  same  may  be 
«aid  of  caries  of  the  spine,  also  named  gibbosity, 
in  which,  as  well  as  in  the  preceding  case,  our 
treatment  must  be  merely  palliative. 

Caries  from  an  external  cause  is  less  danger- 
ous  as  well  as  less  frequent  than  that  from  an 
internal;  and  that  resulting  from  an  internal 
disposition  is  much  more  dangerous  when  it 
proceeds  from  a  scrofulous  or  cancerous  dia^ 
thesis,  than  from  a  venereal  or  scorbutic;  for 
some  efficacious  remedies  against  the  latter  arc 
known  ;  but  cancer  and  scrofula  resist  all 
the  remedies  with  which  we  are  as  yet  acquaint- 
ed. It  is  also  more  dangerous  to  old  than  to 
young  persons,  not  that  its  progress  is  not  more 
rapid  in  the  latter,  as  already  mentioned,  but  be- 
cause nature  is  more  capable  of  limiting  its  ra- 
vages 
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vages  in  youth  than  hi  old  age.  Finally,  the 
prognosis  is  further  influenced  by  the  extent  df 
the  disease,  the  patient's  strength,  and  state  c( 
the  neighbouring  soft  parts. 

There  is,  perhaps,  no  disease  in  which  the  in- 
dications of  cure  are  more  vague  than  in  caries, 
^and  none  in  which  the  treatment  is  less  regular. 
"The  anciehts  prescribed  unctuous  or  relaxing  ap- 
plications, but  they  preferred  acrid  irritating  sub- 
stances, such  as  the  powder  of  euphorbium,  tinc- 
ture of  aloes  and  myrrh,  oil  of  turpentine,  mine- 
ral acids,  caustic  alkali,  or  even  the  actual  cau- 
tery.  Monro,  Tenon,  and,  in  imitation  of  them, 
some  modern  practitioners,  have  preferred  the  use 
of  unctuous  and  emollient  applications;  but,  in 
order  to  discover  the  preferable  mode  of  treat- 
ment, it  is  necessary  to  take  a  close  view  of  the 
evil  against  which  it  is  to  be  directed.   We  must 
then  consider,  that  a  bone  affected  with  caries  is 
a  prey  to  a  morbid  action  of  its  own  parts,  and 
that  this  action  creeps  from  one  part  to  another, 
and  pervaded  the  whole  with  greater  or  less  ra* 
pidity,  if  art  does  not  come  to  the  assistance  of 
nature  to  arrest  its  progress. 

If  the  caries  be  produced  by  some  affection  of 
the  system,  this  should  be  ascertained  and  com- 
bated 
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bated  with  appropriate  remedies.    Thus  the  use; 
of  mercurial  and  sudorific  medicines  arrests  the 
progress  of  caries  proceeding  from  the  venereal 
disease,  and  aids  nature  in  separating  the  unsound 
from  the  sound  part.    The  use  of  spirituous 
drinks,  vegetable  diet,  arid  acids,  removes  at  once 
scurvy  and  the  caries,  to  which  it  had  given  rise^ 
&c.  &c.    But  if  it  has  been  occasioned  by  an  ex- 
ternal cause,  or  if  it  has  remained  after  the  inter- 
nal one  has  been  removed,  so  as  to  be  reduced 
to  the  state  of  a  mere  topical  affection,  its  pro- 
gress may  be  arrested,  and  the  separation  of  the 
diseased  parts   facilitated  by  the  use  of  such 
Substances  as  stimulate  the  parts,  or  such  as  ab- 
sorb and  neutralize  the  fluids  which  tend  to 
jjTOpagate  the  morbid  action.    Thus  the  desic- 
cation of  a  carious  ulcer  has  been  effected  by 
the  use  of  an  absorbing  powder  and  pledgets 
of  lint  that  had  been  dipped  in  tincture  of  aloes 
and  myrrh. 

If  these  remedies  be  found  ineffectual,  re- 
course must  be  had  to  more  active  ones  :  a 
pledget  of  lint  dipped  in  a  solution  of  nitrate  of 
silver,  may  be  applied  on  the  carious  part,  and 
renewed  every  day.  This  portion  of  the  bone  is 
by  this  means  quickly  dried  up,  and  reduced  to 
the  state  of  a  simple  necrosis  ;  the  propagation 
of  the  morbid  action  is  arrested,  and  nature  ef- 
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feels  a  separation  of  the  diseased  parts.  It  will 
not  be  amiss,  howeverj  to  move  frequently  the 
dried  piecci  and  it  may  be  necessary  to  prevent 
the  fungous  flesh  from  spreading  so  as  to  impede 
the  exfoliation.  The  ulcer  heals  after  the  exfo- 
liation has  taken  place,  and  the  cicatrix  is  more 
or  less  deep,  and  of  a  red  colour,  not  blackish 
and  livid,  as  a  cicatrix  formed  over  a  diseased 
bope; 

if  the  caries  be  very  humid,  that  is,  if  a  greai 
quantity  of  sanies  flow  from  it,  these  remedies, 
-  ^ven  the  mercurial  nitrate,  will  be  of  no  ef- 
fect. The  sanies  washes  the  pledget,  and  dilutes 
the  caustic  so  much,  that  its  action  is  consider- 
ably enfeebled.  Caustic  potash  would  be  sub- 
ject to  the  same  inconvenience.  In  these  casesj 
the  actual  cautery  is  a  remedy  to  be  preferred  to 
all  others  :  by  its  action  the  carious  part  is  in  an 
instant  reduced  to  the  state  of  an  inorganic  dry 
substance,  and  the  caries  thus  converted  into 
necrosis.  This  remedy  is  applicable  to  every 
€ase  of  humid  caries  where  the  surrounding 
soft  parts  have  not  a  manifest  tendency  to  can- 
cer. Sometimes,  however,  the  soft  parts  sur- 
rounding a  carious  bone  have  that  tendency  in  so 
advanced  a  degree,  that  the  actual  cautery  would 
necessarily  occasion  the  development  of  that 
morbid  state.    The  general  rules  to  which  the 
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use  of  the  actual  cautery  may  be  reduced  are  as 
follow  : 

In  the  first  place,  all  the  carious  part  of  the 
bone  must  be  laid  bare,  whether  by  cutting  away 
the  soft  parts,  or  destroying  them  by  caustic.  The 
latter  method  being  tedious,  inconvenient,  and 
uncertain,  should  not  be  used  unless  when  the 
patient  will  not  submit  to  the  use  of  the  knife. 
The  bone  being  in  this  manner  laid  bare  and 
scraped,  the  surgeon  provides  himself  with  seve- 
ral cauterizing  irons  of  the  same  form,  because  the 
application  of  one  is  seldom  sufficient.  It  will 
also  be  necessary  to  provide  a  number  of  canulae 
when  the  cautery  is  to  be  applied  on  a  bone 
from  about  which  the  soft  parts  cannot  be  com- 
pletely raised,  as,  for  instance,  on  the  os  ceccy- 
gis,  or  sacrum  :  by  means  of  these  canulae,  the 
hot  iron  can  be  introduced  without  injuring  the 
soft  parts.  In  every  case  it  will  be  necessary  to 
protect  the  surrounding  parts  as  much  as  possible 
from  the  action  of  the  cautery. 

The  iron,  whatever  may  be  its  size,  should  be 
heated  white,  as  the  hotter  it  is  the  more  rapid 
and  less  painful  is  its  action.  On  the  instant 
of  its  application,  a  black  thick  smoke  rises  from 
the  surface  of  the  burning  bone,  the  smell  of 
-^TQi-.i.  z  .  which 
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which  resembles  exactly  that  of  burning  horn : 
the  great  quantity  of  sanies  quickly  diminishes 
the  heat ;  for  which  reason  a  second  is  to  be  im- 
mediately applied  with  the  same  precautions  ; 
and  a  third,  if  the  two  preceding  have  not  burn- 
ed deep  enough.  Care  should  be  taken  to  extir- 
pate the  disease  by  burning  every  part  that  is 
affected ;  and  if  the  use  of  the  cautery  has  not 
always  had  the  success  expected  from  it,  the  fail- 
ure of  it  is  to  be  attributed  to  the  timidity  of  the 
operator.  A  carious  bone  becomes  worse  by  the 
application  of  the  actual  cautery,  if  the  evil  be 
not  entirely  rooted  out ;  just  as  a  cancerous  tu- 
mour becomes  irritated,  and  makes  a  more  rapid 
progress,  if  imperfectly  cauterized. 

The  actual  cautery  acts  by  evaporating  the 
noxious  fluids  in  which  the  carious  bone  was 
immersed  ;  by  changing  the  caries  into  necrosis, 
•and  by  irritating  the  subjacent  sound  parts,  and 
exciting  that  action  of  the  vessels  by  which  the 
dead  part  of  the  bone  must  be  thrown  off. 

It  is  almost  superfluous  to  remark  here, that  this 
operation  cannot  be  undertaken  with  any  hope 
of  success,  if  the  internal  cause  of  the  caries  still 
exist. 


4 


Let 


OF  CARIES. 


339 


Lei  us  examine,  in  the  next  place,  the  modi- 
fications of  this  general  treatment,  which  may 
be  required  for  any  particular  bone. 

The  bones  of  the  cranium  are  often  affected 
with  the  venereal  caries,  of  which  pain  and  tu- 
mefaction of  tlie  part  are  the  first  symptoms. 
The  tumour  augments  and  becomes  soft,  and 
on  bursting  spontaneously,  or  being  opened  by 
an  instrument,  a  thin,  serous,  purulent  matter 
flows  from  it.    If  a  probe  be  now  introduced 
into  the  wound,  the  bone  will  be  found  to  be  ca- 
rious.    The  firjSt  remedies  must,  in  this  case, 
be  directed  against  the  disease  of  the  system. 
The  use  of  caustics  is  entirely  inadmissible;  for 
should  their  action  extend  too  far,  the  worst  con- 
sequences might  result  from  it,  such  as  inflam- 
mation of  the  brain  or  its  membranes.    It  is  bet- 
ter to  remove  the  diseased  part  of  the  bone  by 
means  of  a  trepan.    In  laying  the  bone  bare,  as 
much  of  the  integuments  should  be  preserved  as 
will  be  sufficient  to  cover  the  wound,  which 
precaution  will  accelerate  the  cure. 

It  is  particularly  in  caries  of  the  mastoid 
portion  of  the  temporal  bone  that  the  use  of 
the  cautery  is  admissible.  Abscesses  are  fre- 
quently formed  in  consequence  of  caries  in  that 
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part  of  the  bone;  these  burst,  and  their  openings 
degenerate  into  fistulas.  If  a  carious  state  of  the 
bone  be  discovered  by  the  introduction  of  a 
probe,  the  bone  is  to  be  laid  bare,  and  the  cau- 
tery applied,  and  repeated  until  the  caries  is 
connpletely  destroyed.  The  mastoid  portion  of 
the  temporal  bone  is  spongy  in  its  texture,  and 
sufficiently  thick  to  protect  the  brain  and  its 
membranes  from  the  action  of  the  cautery. 
Tenon  and  Chopart  practised  this  operation  with 
success. 

The  bones  of  the  face,  and  those  of  the  nose 
and  palate,  are  very  subject  to  the  venereal  ca- 
ries ;  but  this  affection  of  them  disappears  by 
removing  the  general  disease  of  the  system. 
The  parts,  however,  remain  deformed  in  conse- 
quence of  the  loss  of  substance. 

The  -collection  of  matter  which  frequently 
takes  place  in  the  antra  maxillaria  sometimes  oc- 
casions a  caries  of  the  bones  which  form  these 
cavities.  In  these  cases,  all  that  is  necessary  is 
to  perforate  into  the  cavity  through  the  alveolar 
process  ;  for  as  soon  as  the  collected  matter  gets 
a  free  passage,  the  fistulae,  if  any  have  been 
formed  externally,  dry  up,  the  carious  part  of  the 
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bone  separates  and  comes  away,  and  the  wound 
in  the  soft  parts  heals  at  the  same  time. 

The  caries  of  the  os  unguis,  which  is  some- 
times compHeated  with  fistula  lachryraalis,  is  re- 
medied by  the  different  operations  performed  for 
giving  a  free  passage  to  the  tears.  The  scor- 
butic caries  of  the  alveolar  process  is  removed  by  f 
the  same  remedies  as  the  general  disease. 

As  soon  as  the  system  is  perfectly  clear  of  the 
scorbutic  diathesis^  the  bone  exfoliates,  and  the 
gums  acquire  their  natural  firmness.  Detersive 
gargles  may  be  used  to  accelerate  this  termina- 
tion. 

Caries  of  the  spine  is  attended  with  much 
worse  consequences  :  the  gibbosity  and  second- 
ary abscesses  of  which  it  is  the  cause,  generally 
prove  fatal.  When  the  anterior  part  of  any  of 
the  vertebrae  becomes  affected  with  caries  in 
consequence  of  a  diseased  state  of  the  system  *, 
the  purulent  matter  that  is  formed  makes  its 
way  into  the  cellular  texture  which  lines  the 

*  Masturbation  is  frequently  a  cause  of  this  caries.  Citizen 
Boyer's  practice  has  furnished  him  with  many  examples  of 
,  _  it. 
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anterior  part  of  the  spine,  and  descends  by  its 
own  weight  along  the  vessels  to  the  superior  part 
of  the  pelvis  ;  whence  it  sometimes  flows  along 
the  external  iliac  artery  into  the  groin,  where 
it  forms  a  tumour.  At  other  times  it  descends 
into  the  pelvis  along  the  hypogastric  vessels, 
and  forms  tumours  about  the  anus ;  finally, 
it  may  penetrate'  through  the  fibres  of  the  lum- 
bar paries  of  the  abdomen,  and  manifest  itself  at 
the  posterior  part  of  the  pelvis.  These  accumu- 
lations of  pus,  or  symptomatic  abscesses,  are  al- 
ways preceded  for  a  longer  or  shorter  time,  by 
pain  in  some  part  of  the  spine ;  and  the  tumour 
forms  without  any  antecedent  or  co-existing 
inflammation  of  the  part.  The  abscess  acquires 
insensibly  an  enormous  volume,  and  the  pus 
makes  its  vyay  into  the  cellular  texture  of  the 
limb  of  the  affected  side  :  its  size  may,  however, 
be  diminished  by  compression,  and  its  contents 
seem  to  retreat  into  the  abdomen.  The  integu- 
ments inflame  at  length,  and  burst  in  the 
most  projecting  point :  a  thin  purulent  matter 
flows  from  the  opening:  it  is,  at  first,  per- 
fectly inodorous,  but  soon  acquires  a  fetid  smell, 
and  changes  colour.  This  alteration  in  the  qua- 
lities of  the  pus  seems  to  be  owing  to  the  con- 
tact of  the  air  ;  but  so  great  is  its  fetidness,  that 
the  patient's  existence  is  loathsome  to  himself, 
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and  Insupportable  to  others  :  the  absorption  of 
this  matter  bruigs  on  slow  fever,  diarrhoea,  colli- 
quative sweats,  and  nnarasmus,  and  the  patient 
is  at  length  cut  off.  As  the  fatal  event  is 
distant  in  proportion  to  the  retardation  of  the 
opening  of  the  abscess,  and  to  its  protection, 
when  opened,  from  the  contact  of  the  air,  it 
is  evident  that  it  should  not  be  opened  as  long 
as  it  can  be  avoided;  and  that,  when  it  be- 
conies  absolutely  necessary,  the  opening  should 
be  as  small  as  possible,  and  the  air  carefully  ex- 
cluded. Both  these  purposes  are  answered  by 
making  the  opening  with  a  seton  needle,  and 
leaving  the  seton  in  the  abscess;  but  as  this  is 
not  the  proper  place  to  give  a  full  account  of 
the  treatment  of  these  abscesses,  we  shall  pro- 
ceed to  the  consideration  of  that  affection  of  the 
spine  v^hich  has  been  termed  gibbosity. 

This  affection  does  not  always  depend  on  a 
caries  of  the  vertebrae;  and  when  it  arises  from 
that  cause,  the  caries  is  then  of  a  peculiar  na- 
ture, being  almost  dry,  and  unattended  with  the 
formation  of  abscesses.  The  affected  vertebra, 
filled  v/ith  holes,  and  as  if  moth-eaten,  yields  to 
the  incumbent  weight ;  the  body  of  that  which 
is  superior  to  it  descends,  while  its  spinous  pro- 
cess ascends  and  projects  under  the  integuments^ 
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A  never-failing  symptom  of  this  disease  is  a  pa- 
ralysis of  the  inferior  extremities,  rectum,  and 
bladder.    If  the  derangement  take  place  in  the 
vertebrae  of  the  neck  (which  is  very  rare),  the 
patient  is  soon  destroyed  in  consequence  of  the 
paralysis  of  the  muscles  by  which  respiration  is 
performed.    When  the  derangement  of  the  ver- 
tebra is  gradual,  the  progress  of  the  caries  being 
slow,  a  numbness  is  first  felt  in  the  lower  ex- 
tremities, which  is  the  precursor  of  paralysis  :  but 
the  bladder,  rectum,  and  inferior  extremities, 
soon  become  paralytic,  and  the  patient  is  con- 
fined to  his  bed  until  relieved  by  death.  Gibbo- 
sity from  this  cause  is  fatal  to  adult  persons. 
That  observed  in  young  children  is  different  in 
its  consequences,  and  seems  to  proceed  from  a 
different  cause ;  that  is,  from  a  collapse  of  the 
vertebrae  before  they  have  acquired  their  full 
consistence,  rather  than  from  a  carious  affection. 
In  cases  of  this  kind,  a  perfect  recovery  has  been 
effected  by  applying  caustic  to  the  sides  of  the 
tumour,  by  burning  moxa,  or  rubbing  irritating 
substances  on  the  spine,  and  by  joining  to  these 
means  the  use  of  the  cold  bath  and  a  tonic  re- 
gimen. 
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When  the  same  person  is  at  once  affected  with 
gibbosity  and  secondary  abscesses,  there  is  no 
chance  of  his  recovery. 

Enough  has  been  said  to  shew  the  extreme 
danger  of  caries  of  the  spine,  and  the  insuffici- 
ency of  art  in  the  treatment  of  it. 

The  spongy  texture  of  the  sternum  renders  it 
very  liable  to  be  affected  with  caries,  the  pro- 
gress of  which  is,  for  the  same  reason,  more 
rapid  in  it  than  in  any  other  bone.    The  soft 
parts  which  cover  the  carious  portion  of  bone,  be- 
come inflamed,  and  abscesses  form,  which  burst 
in  a  little  time.    The  state  of  the  bone  may  now 
be  discovered  by  introducing  a  probe  through  one 
of  these  openings  ;  and  very  often,  besides  the 
caries,  it  is  found  thai  an  effusion  of  pus  has 
taken  place  into  the  anterior  part  of  the  medi- 
astinum.   In  which  cases  the  probe  penetrates 
more  or  less  into  the  cavity  of  the  thorax,  and 
the  pus  constantly  flows  in  greater  or  less  quan- 
tity through  the  fistula  :  it  most  frequently  hap- 
pens that  the  stagnation  of  the  pus,  the  morbid 
changes  which  it  undergoes,  and  the  effects  of 
its  absorption  in  this  state  into  the  system,  ren- 
der it  necessary  to  apply  the  trepan  to  the  ster- 
num.   Among  the  bad  consequences  of  caries  of 
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the  sternum,  may  be  reckoned  the  destruction  of 
a  part  of  the  pleura,  or  even  of  the  pericardium  : 
ahhough  in  the  greater  number  of  cases,  the  for- 
mer of  these  membranes  becomes  thicker  in  the 
part  corresponding  to  the  abscess,  and  sometimes 
cartilaginous,,  or  even  bony.    The  pulsation  of 
the  heart  becomes  very  manifest  by  the  destruc- 
i'lctn  of  the  pericardium.    Harvey  profited  of  a 
case  of  this  nature  to  shew  this  phenomenon  to 
the  King  of  England,  and  several  other  persons. 
But  whether  the  thickening  of  a  part  of  the 
pleura,  or  the  destruction  of  a  portion  of  the 
pericardium,  be  the  consequence  of  the  abscess, 
the  cavity  of  the  thorax,  properly  so  called,  is  not 
opened  in  either  case. 

The  treatment  of  caries  of  the  sternum  varies 
according  to  the  circumstances  of  the  case;  it 
may  be  remarked,  however,  tliat  the  particular 
structure  of  the  bone  renders  a  caries  of  it  ex- 
tremely dangerous.    A  spontaneous  recovery  is 
scarcely  to  be  expected,  although  the  following 
case  furnishes  an  instance  of  it.    A  person  con- 
valescent from  another  disease,  was  suddenly 
seized  with  an  acute  pain  behind  the  sternum; 
respiration  became  difficult,  and  a  fever  super- 
vened.   At  length  a  tumour,  with  fluctuation, 
manifested  itself  a  little  lower  than  the  middle 
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part  of  the  bone.  A  small  portion  of  caustic  pot- 
ash was  applied  to  this  tumour  ;  and  on  dividing 
the  crust  formed  by  it,  a  great  quantity  of  pus 
flowed  out,  and  the  patient  felt  much  relieved, 
After  opening  the  abscess,  the  suppuration  gradu- 
ally diminished,  and  the  fistulous  orifice  was 
plosed  up  in  the  space  of  a  few  months  ;  during 
which  time,  however,  the  patient  resided  in  the 
country,  and  used  a  nourishing  diet  and  tonic 
medicines.    It  ought  to  be  remarked,  that  it  is 
possible  that  the  abscess  may  not,  in  this  case, 
have  proceeded  from  a  caries  of  the  sternum  ;  and 
that  the  pus  collected  in  the  anterior  mediasti- 
num may  have  made  its  way  outward  through 
the  opening  which  is  often  found  in  this  part 
of  the  sternum. 

The  treatment  of  caries  of  the  sternum  does 
not  differ  from  that  which  has  been  already  ge- 
nerally described.  Particular  care  must  be  taken 
however,  that,  in  applying  caustics,  their  influ- 
ence may  not  extend  to  the  organs  of  respiration. 
But  when,  instead  of  caustics,  cutting  instru- 
ments are  used,  the  part  affected,  however  ex- 
tensive, should  be  totally  removed.  This  ope- 
ration is  not  attended  with  great  danger,  because 
the  internal  mammary  artery,  if  opened,  can  be 
easily  taken  up.  After  the  bone  has  been  re- 
moved, 
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moved,  the  pleura,  corresponding  to  the  emply 
space,  will  be  found  to  thicken  in  that  part,  and 
to  acquire  a  cartilaginous  hardness,  so  as  to  re- 
place, in  some  degree,  the  bone  which  has  been 
destroyed.  However,  after  the  wound  is  com- 
pletely healed,  it  will  be  prudent  to  cover  the 
part  with  a  piece  of  pasteboard  or  leather.  If 
the  carious  part  cannot  be  totally  removed,  it 
will  be  necessary  to  make  two  perforations  in  the 
lower  part  of  the  sternum,  in  order  to  give  a  free 
passage  to  the  purulent  matter.  Though  the 
disease  will  not  be  radically  removed  by  this 
means,  yet  the  sufFerings  of  the  patient  will  bq 
considerably  alleviated. 

Caries  of  the  ribs,  or  that  of  the  bones  of  the 
pelvis,  offers  nothing  particular :  it  is  to  be  re- 
marked, however,  that  when  the  posterior  ends 
of  the  ribs,  or  the  anterior  face  of  the.sacrum, 
are  affected,  secondary  abscesses  may  take  place 
as  in  similar  affections  of  the  vertebrcB.  Caries 
of  the  sacrum  often  succeeds  a  gangrene  of  the 
soft  parts  which  cover  its  convex  side  :  in  which 
case  it  will  be  necessary  to  wait  a  spontaneous 
exfoliation ;  or  if  nature  does  not  appear  ade- 
quate to  that  operation,  and  if  a  great  quantity 
of  fungous  flesh  be  found  to  grow  up  through 
the  carious  bone,  it  will  be  necessary  to  apply 
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the  actual  cautery,  according  to  the  rules  already 
laid  down.  Liquid  caustics  are  improper  in  this 
case,  because,  by  passing  through  the  large  can- 
celli,  they  might  penetrate  to  the  sound  parts  of 
the  bone,  and  occasion  a  necrosis  of  it. 

Caries  of  the  different  parts  of  the  iliac. bone, 
and  particularly  of  the  cotyloid  cavity,  shall  be 
treated  of  in  the  article  on  secondary  or  sponta- 
neous luxation  of  the  femur. 

Caries  of  the  extremities  of  long  bones,  as  it 
usually  accompanies  white  swellings  of  the  arti- 
culations, will  be  considered  in  treating  of  the 
»atter  affections, 
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CHAPTER  XXL 

OP  EXOSTOSIS. 

A  SWELLING  may  take  place  in  bones  as  well 
as  other  parts,  from  a  determination  and  accu 
mulatlon  of  fluids  ;  but  there  is  a  particular  kind 
of  tumour  which  forms  on  their  surface,  and 
which  is  denominated  exostosis.    This  name^ 
however,  comprehends  different  species,  which 
should  be  considered  as  distinct ;  thus,  that  af- 
fection which  has  been  described  under  the  name 
of  spina  ventosa,  or  osteo- sarcoma ,  is  a  distinct 
disease  :  there  is  also  another  species  of  exostosis 
different  from  all  others,  and  which  consists 
principally  in  a  thickening  and  tumefaction  of 
the  periosteum  :  it  may  very  properly  be  termed 
feriostosis.    Exostosis,  properly  so  called,  israre^ 
the  reason  of  which  is  easily  perceived  from  the 
consideration  of  the  hardness  and  consistence  of 
the  texture  of  the  bones,  the  small  number  of 
their  vessels,  and  consequently  the  difficulty  of  a 
copious  influx  of  humours  into  them. 

The 
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The  tumefied  portion  of  bone  acquires  in  some 
rases  such  a  hardness,  that  no  remains  of  a  fibrous 
structure  can  be  distinguished  in  it,  and  it  abso- 
lutely resembles  ivory ;  in  other  cases  it  is 
spongy;  and  finally  it  may  be  composed  of  osse- 
ous and  fleshy  parts  :  this  latter  variety  resembles 
very  much  spina  ventosa. 

The  bones  most  frequently  affected  Vv'ith  exos- 
.tosis  are  the  broad  bones  of  the  head,  the  lower 
jaw,  sternum,  humerus,  radius,  cubitus,  the 
bones  of  the  carpus,  the  femur,  and  tibia.  There 
is,  however,  no  bone  of  the  body  which  may  not 
become  the  seat  of  this  disease,  and  the  affection 
may  extend  to  a  greater  or  less  portion  of  it.  It 
is  not  uncommon  to  find  the  broad  bones  of  the 
cranium  affected  with  exostosis  in  their  whole 
extent;  the  ossa  parietalia,  for  instance,  some- 
times acquire  an  inch  in  thickness  from  this 
morbid  affection. 

In  most  cases,  however,  the  exostosis  rises 
from  the  surface  of  the  bone,  and  manifests  itself 
as  a  hard  round  tumour.  It  sometimes  appears 
towards  the  extremities  of  long  bones,  and  at 
other  times,  more  or  less,  near  their  middle  part: 
and  it  is  remarked  t^iat  exostoses  originating  from 
a  venereal  cause  are  found  principally  on  com- 
pact 
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pact  bones,  and  such  of  these  as  are  but  lightly 
covered  with  soft  parts,  as  those  of  the  cranium 
and  face,  and  the  tibia  at  its  internal  side ; 
whilst,  on  the  contrary,  those  arising  from  a 
scrofulous  diathesis  appear  on  the  spongy  ex- 
tremities of  long  bones,  and  on  short  ones  of  a 
similar  texture.  These  two  diseases  are  almost 
the  sole  causes  of  this  topical  affection  of  the 
bones.  A  cancerous  or  scorbutic  diathesis  sel- 
dom occasions  it.  They  more  commonly  produce 
caries,  by  effecting  a  separation  of  the  periosteum 
from  the  bone.  It  must  be  remarked,  however, 
that  exostosis  and  caries  have  the  greatest  affinity 
with  one  another ;  as  is  evident  from  the  greater 
part  of  exostoses  terminating  in  caries.  J.  L, 
Petit  pointed  out  this  analogy  by  a  detailed  com- 
parison of  the  two  diseases.  The  conversion  of 
exostosis  into  caries  takes  place  particularly  in 
spongy  bones,  and  in  persons  affected  with  scro- 
fufa.  The  ivory  exostosis  never  terminates  in 
caries. 

Exostosis  proceeds  very  rarely  from  an  exter- 
nal cause,  such  as  a  contusion,  though  such  a 
consequence  is  not  impossible.  In  most  cases 
it  is  produced  by  an  internal  disease,  and  prin- 
cipally by  lues  venerea,  or  scrofula,  as  already 
mentioned. 

An 
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An  enlargement  of  the  extremities  of  long 
bones,  that  of  the  whole  substance  of  short  ones, 
joined  to  a'swelling  of  the  glands  of  the  neck, 
a  delicacy  and  whiteness  of  the  skin,  a  fulness" 
of  the  face,  and  tumcfiiction  of  the  point  of  the 
'nose  and  upper  lip,  are  marks  of  a  scrofulous 
'  diathesis. 

The  osseous  system  is  attacked  by  the  venereal 
disease  only  in  the  advanced  stages  of  that  dis- 
order. The  formation  of  exostoses  from  this 
cause  is  generally  preceded  by  dull  pains,  which 
appear  to  be  deep-seated,  arid  which  are  gene- 
rally most  severe  during  the  night. 

An  exostosis  is  always  hard,  but  varies  in  size, 
and  may  be  indb'lent  or  painful.  By  these  marks, 
and  by  its  firm  adhesion  to  the  bone,  it  may  be 
always  distinguished  from  every,  other  kind  of 
tumour.  But  if,  on  the  contrary,  the  enlarge- 
ment take  place  in  a  short  bone,  and  if  its  hard- 
ness, tliough  considerable,  be  somewhat  less 
than  that  just  described,  on  which  the  finger  can 
make  no  impression,  it  is  probably  a  periostosis; 
which  is  by  no  means  an  uncommon  symptom 
of  the  venereal  disease.  It  is  sometimes  impos- 
sible to  ascertain  the  existence  of  an  exostosis  be- 
fore the  patient's  death  ;  Such  was  the  case  of  an 
^'  A  A  individual  • 
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individual  whose  parietal  bone  had  been  found, 
after  death,  lo  be  three  tipes  thicker  than  natu- 
ral. A  similar  case  is  related  in  the  Memoirs  of 
the  Academy  of  Dijon.  In  this  instance  the 
person  died  from  an  exostosis  on  the  internal 
side  of.  the  os  pubis,  which  by  pressing  on  the 
neck  of  the  bladder  prevented  the  passage  of  the 
urine,  or  the  introduction  of  a  catheter. 

Ills  possible  that  the  head  of  a  luxated  bone 
may  be  mistaken  for  an  exostosis  :  this  was  the 
case  with  a  young  man  whose  clavicle  was  dis- 
located at  that  end  of  it  attached  to  the  sternum. 
The  tumour  formed  by  the  end  of  the  displaced 
bone,  was  mistaken  for  an  exostosis,  and  was 
treated  as  such  ;  but  the  inefficacy  of  the  treat- 
ment induced  the  patient  to  apply  to  Desault, 
then  head  surgeon  of  La  Charite.  This  practi- 
tioner recognised  instantly  the  luxation  outward 
of  the  clavicle.  It  is  also  possible  that  the  en- 
largement of  the  ends  of  bones  of  ricketty 
persons  may  be  mistaken  for  exostosis ;  but 
though  this  kind  of  enlargement  does  not  con- 
stitute a  real  exostosis,  yet  it  cannot  be  denied 
but  that  some  analogy  does  exist  between  them. 
Another  species  of  tumour  which  might  be  mis- 
taken for  an  exostosis,  is  that  formed  by  fungous 
excrescences  growing  from  the  dura  mater, 

which, 
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which,  after  having  destroyed  a  part  of  the  bones 
of  the  cranium,  protrude  externally  ;  but  the 
real  nature  of  these  may  be  discovered  by  an 
attentive  examination  of  their  "  consistence  and 
progress,  and  by  attending  to  the  pulsation  of 
them,  which  is  evident  and  synchronous  with 
those  of  the  heart. 

The  effects  of  exostosis  may  be  divided  into 
general  and  particular  :  thus  the  swelling  is  ac- 
companied by  a  sense  of  weight;  pain  is  pro- 
duced by  the  morbid  action,  and  the  affected 
part  is  necessarily  deformed. 

Its  particular  effects  arise  from  its  situation : 
thus,  should  an  exostosis  take  place  in  the  orbit, 
the  eye  would  necessarily  be  expelled  from  that 
cavity ;  and  an  expulsion  of  the  eye  from  that 
cause  has  in  fact  been  observed.  Should  a  tu- 
mour of  this  nature  arise  from  the  clavicle  or 
sternum  internally,  it  might  occasion  death,  by 
compressing  the  principal  blood-vessels,  arterial 
or  venous.  An  exostosis  of  the  pubis  might, 
as  already  mentioned,  occasion  a  retention  of 
urine ;  or  a  similar  tumour  on  any  of  the 
bones  of  the  pelvis,  internally,  might  render 
parturition  in   the  natural  way  impossible. 
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The  prognosis  differs  according  to  the  nature 
of  the  primary  disease  from  whicii.fhe  exostosis 
originates,  and  according  to  the  fiarticular  change 
ini  the  texture  of  the  l)one.  Exostoses  from  an 
external  caqsc  are  much  more  difficult  to  cure 
than  those  arising  from  an  internal  one;  because 
the  latter  may  be  combated  by  appropriate 
medicines  ;  but  in  the  former,  no  internal  remedy 
can  have  any  effect,  and  the  extirpation  of  the 
tumour  is  the  only  expedient.  An  exostosis 
produced  by  a  scrofulous  diathesis  is  muc|i 
more  difficult  to  ciire  than  that  arising  from  any- 
other  constitutional  disease.  Unfortunately,  me- 
dicines have  been  as  yet  found  ineffectual  in 
scrofala,  and  the  practitioner  has  generally  the 
mortification  of  seeing  exostosis  from  this  cause 
mOck  his  general  remedies,  and  pass  on  to  a 
caries,  to  which  it  has  a  particular  tendency. 

The  ivory  exostosis,  if  situated  sO  as  not  to 
impede  the  action  of  any  organ,  is  the  least 
dangerous  of  all ;  for  although  it  be  impossible 
to  procure  the  absorption  of  this  tuitiour,  in 
which  lio  vessel,  nor  fibre,  nor  pore,  can  be  dis- 
covered, and  which  appears  a  compact  and 
homogeneous  mass,  yet  after  it  has  gradually 
acquired  a  certain  volume,  which  is  never 
very  great,  it  becomes  stationary,  and  causes 
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no  inconvenience,  but  that  arising  from  its 
weigiit. 

Our  complete  ignorance  of  the  pathology  pf 
exostosis,  or  of  the  manner  in  which  it  is  formed, 
accounts  for  the  imperfection  of  our  treatment 
of  it.  The  opinion  of  J,  L.  l  etit,  relative  to  it, 
is  at  present  totally  abandoned:  that  author 
attributed  the  greater  part  of  the  diseases  of 
the  bones  to  a  defect  of  elasticity  in  the  perios- 
teum. We  find  nothing  more  probable  m  the 
opinion  of  a  more  modern  author,  who  attributes 
ejfostosis  to  a  diminution  of  the  natural  quantity 
of  phosphoric  acid. 

We  shall  however  endeavour  to  lay  down 
some  principles  for  the  treatment  of  it.  The 
first  step  to  be  taken,  is  to  discover  the  primary 
disease,  w>\ich  when  once  ascertained,  must  be 
the  principal  object  of  treatment. 

If  the  patient  has  forinerly  laboured  under  a 
venereal  aflection,  which  he  has  reason  to  think 
has  hot  been  totally  eradicated,  or  if  there  arc 
venereal  symptoms  present,  the  exostosis  may 
be  safely  attributed  to  that  disease.  It  may  be 
observed  here,,  that  a  venereal  taint  which  has 
been  but  partially  combated,  is  more  difficult 
fo  remov€  tlian  t'hat  for  which  no  remedy  has 
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been  used.  At  all  events,  mercurial  preparations 
are  to  be  judiciously  administered,  and  the  use 
of  them  persevered  in  until  all  the  venereal 
symptoms  disappear. 

This  mode  of  treatment  is  certainly  the  most 
efficacious  ;  but  should  the  evil  resist  the  use  of 
the  milder  preparations  of  mercury,  it  must  be 
given  in  small  doses,  in  the  state  pf  corrosive 
sublimate,  which  may  be  advantageously  dis- 
solved in  a  decoction  of  sarsaparilla,  or  other 
sudorific  article.  If  mercury  in  any  form  does 
not  agree  with  the  patient,  sudorifics  alone  must 
be  used ;  three  glasses  of  a  strong  decoction  of 
sarsaparilla  and  guaiacum,  in  which  a  few  grains 
of  alcali  may  be  dissolved,  are  to  be  given  daily  ; 
and  the  tumour  is  to  be  covered  with  a  mercu- 
rial plaster.  If  the  pain  be  very  great,  and 
prevent  sleep,  some  opium  may  be  added  to  the 
plaster.  This  latter  application  sometimes  affords 
very  considerable  relief. 

When  the  antivenereal  treatment  has  been 
continued  for  two  months  or  more,  if  the  vene- 
real symptoms  disappear,  and  the  exostoses  dimi- 
nish in  size  and  become  indolent,  it  would  be  use- 
less or  even  pernicious  to  persevere  in  the  use  of 
the  general  remedies.  It  is  not  unfrequent  to  find 

an 
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an  exostosis  which  was  only  a  symptom  of  sy- 
philis continue  after  the  removal  of  the  gene- 
ral disease,  particularly  when  the  infection  has 
existed  for  a  length  of  t\me  in  the  system.  The 
topical  affection  should  in  this  case  be  left  to 
nature,  if  its  situation  do  not  impede  the  action 
of  some  organ  essential  to  life;  under  which 
circumstances,  its  removal  by  an  operation  be- 
comes necessary. 

Jn  treating  a  venereal  exostosis  by  mercurial 
remedies,  it  is  of  the  utmost  importance  to  regu- 
late their  use  in  such  a  manner  as  that  the 
mouth  may  be  but  slightly  aflected,  and  a  sali- 
vation avoided.  Little  reliance  can  be  had  on 
the  topical  applications,  with  vvhicti  the  tumour 
is  generally  covered;  nor  can  it  be' reasonably 
expected  that  they  should  act  effectually  on  the 
osseous  system,  through  the  integuments  and 
soft  parts.  Hemlock  plasters,  and  similar  ap- 
plications, only  irritate  the  skin,  and  occasion 
erysipelas  and  excoriations,  which  add  to  the 
sufferings  of  the  patient. 

The  scrofulous  exostosi^ris  opposed  by  the 
internal  use  of  tonic  medicines,  by  the  applica- 
tion of  discutients  to  the  part'^ -by 'seabathing, 
or  by  pumping  on  the  part  water  m  which  5ome 
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alcali  has  ,bcen  dissolved.  But  often  all  our  eii- 
deavours  are  fruitless;  the  exostosis  degenerates 
into  caries ;  the  soft  parts  which  caver  the 
diseased  bone  become  iaiflamed,  and  abscesses 
are  formed,  the  openings  of  which  becon)e 
fistulous.  The  slow  fever  which  ensues  .from 
the  aibsorption  of  the  pus,  and  the  copious 
discharge,  exhaust  the  patient's  strength,  and 
the  only  resource  that  now  remains  is  ampu- 
tation ;  but  this  even  is  sometimes  impracti- 
cable, from  the  situation  or  extent  of  the 
diseased  part. 

When,  as  is  generally  the  case,  the  scrofu- 
lous exostosis  terminates  in  caries,  the  treat- 
ment will  be  the  same  as  if  caries  had  supervened 
without  bein^  preceded  by  exostosis. 

The  scorbutic  exostosis  requires  the  same 
treatment  as  the  disease  of  which  it  isa  synap- 
tora.  As  to  the  cancerous  exostosis,  which  is 
as  rare  as  the  scorbutic,  its  cure  is  as  difficult 
as  that  of  cancer  itself.  When  the  part  can- 
not be  extirpated,  opiates  and  other  palliative 
means  are  to  be  had  recourse  to. 

If  the  disease  has  originated  from  an  external 
cause,  or  if  it  be  merely  local,   the  pirmjary 
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disease  of  wbicli  jt  was  a  symptom  being  re- 
moved, it  is  best  to  le^ve  it  to  nature.  Tiie  use 
of  caustics,  or  the  actinai  cautery,  occasions 
much  pain,  and,  instead  of  doing  good,  adds  to 
the  evil.  This  is  the  case  with  an  unfortunate 
vi'oman,  who  had  caustic  applied  to  an  exostosis 
of  the  internal  side  of  the  tibia ;  but  which, 
instead  of  removing  the  exostosis,  produced  a 
necrosis,  of  which  she  is  not  yet  v>'ell,  though 
two  years  have  elapsed  since  the  application  of 
the  caustic.  However,  should  the  tumour,  from 
its  situation  or  size,  press  on,  and  derange  some 
important  organ,  as  the  eye  for  instance,  which 
it  may  turn  to  one  side  or  the  other,  or  totally 
expel  from  the  orbit,       will  be  necessary  to  ' 

proceed  to  the  following  operation. 

« 

If  the  tumour  rise  from  one  of  the  broad  bones 
of  the  skull,  to  which  it  is  connected  by  a  nar- 
row neck,  the  integuments  over  it  are  divided 
by  a  crucial  incision,  and  dissected  from  the 
bone.  The  peri<)steum  is  then  to  be  cut  round 
the  neck  of  the  tumour,  which  is  finally  removed 
by  a  thm  sharp  saw.  This  mode  of  operating 
is  much  to  be  preferred,  even  when  the  neck  of 
the  tumour  is  not  very  narrow,  to  that  in  which 
a  chisel,  and  mallet  of  lead,  are  used;  for  the 
vpncussion  given  to  the  brain  by  the  latter  mode 

may 
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may  bring  about  the  worst  consequences.  If 
the  base  of  the  tumour  be  so  thick,  that  it  can- 
not be  sawed  through  by  a  small  fine  saw,  it 
will  be  necessary  to  divide  it  into  several  parts 
by  vertical  sections,  which  parts  may  be  easily 
sawed  through  in  succession. 

When  the  chisel  and  mallet  are  used,  it  will 
be  necessary  to  fix  immoveably  the  part  to  be 
acted  on,  and  to  direct  the  chisel  obliquely,  so 
that  its  action  by  cutting  may  be  increased.  If 
after  having  removed  in  this  manner  the  greater 
part  of  the  tumour,  its  base  be  found  carious, 
it  will  be  necessary  to  remove  by  the  chisel,  or 
even  a  scraper,  as  much  as  possible  of  the 
diseased  part,  and  to  destroy  what  remains  by 
the  actual  cautery. 

If  the  tumour  to  be  removed  by  the  chisel  be 
very  thick,  it  w-ill  be  necessary  to  make  holes  in 
it  in  different  points  by  a  perforating  instru- 
ment, by  which  means  its  basis  will  be  dimi- 
nished, and  its  removal  facilitated.  After  the 
tumour  has  been  removed,  granulations  sprout 
from  the  surface  of  the  bone,  and  in  a  little 
time  the  wound  is  cicatrized.  But  I  must  re- 
mark, that  cases  rarely  occur,  in  which  it  would 
be  justifiable  to  perform  this  operation,  and 
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tliat  in  by  far  the  greater  number  of  instances 
the  local  affection  is  much  less  to  be  dreaded 
ihan  the  means  used  for  removing  it. 

We  have  designedly  omitted  mentioning 
the  lamellated  exostosis,  in  which  the  internal 
part  of  the  diseased  bone  is  converted  into  flesh. 
This  species  of  disease  has  been  improperly 
confounded  with  exostosis,  but  it  more  properly 
belongs  to  those  classed  under  the  general  name 
of  osteo-sarcoma. 
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Of  OSTEO-.SARGOMA. 

We  conAprehend  under  this  denomiri^lion  all 
the  osseous  tumours  to>vhLch  authors  have  giyeyn 
the  different  names  of  spina  vcntosa,  poedar- 
throcace,  and  osteo- sarcoma ;  but  in  collecting 
them  thus  under  one  general  name,  we  do  not 
mean  to  say  that  these  different  denominations 
refer  to  a  single  disease,  but  merely  that  they 
have,  notwithstanding  their  differences,  certain 
points  of  resemblance  which  justify  this  classifi- 
cation. It  is  extremely  difficult,  says  Marcus 
Aurelius  Severin,  to  ascertain  to  what  kind  of 
organic  lesion  this  affection  is  to  be  ascribed  *. 
The  bone  affected  is  sometimes  totally  converted 
into  a  soft,  lardy,  homogeneous  substance,  re- 
sembling a  cancerous  gland.  At  other  times  it 
is  filled  with  fungous  flesh,  which  is  covered  ex- 
teriorly by  a  thin  plate  of  compact  substance, 
perforated  by  a  great  number  of  holes;  finally, 
there  are  cases  in  which  the  bone  becomes  re- 
duced iiito  a  soft  gelatinous  substance.  We  shali 

*  Von  ezt  sane  facile  decerni  quo  sit  genere  censcndu* 
hie  affectus.  Mar.  Aur.  Sev.  de  Pcedarthroctice. 

give 
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give  a  remarkable  example  of  this  species  at  the 
end  of  this  chapter. 

The  first  species  or  variety  which  we  have 
mentioned  is  that  which  merits  particularly  the 
name  of  osteo-sarcoma,.  which  signifies,  in  itself, 
the  con  version  of  an. osseous  substance  into  flesh: 
it  may  be  doubted,  however,  if  the  name  of  flesh 
be  proi^eifly  applied  to  this  substance,  which  re- 
sembles rather  a  scirrhus  of  soft  parts  than  flesh, 
and  which  presents  no  mark  of  organization. 
The  soft  parts  which  stirround  a  bone  thus  sJf-^ 
fected  participate  in  the  disease,  which  is  always 
announced  by  very  acute  pains,  and  which  ori- 
ginates sometimes  from  an  internal  disease,  and 
particularly  from  the  cancerous  virus ;  at  other 
times,  Jronii  aTX  external  cause,  as  a  violent  con- 
tusion ijjn  many  cases  it  can  be  traced  to  no 
cause.'-,  '.  ■- 

The  second  species,  named  spina  ventosa,  or 
poedarthrocace,  consists  in  a  swelling  of  the 
head  or  body  of  a  long  bone,  in  such  a  manner 
as  that  its  cancelli  become  very  much  enlarged. 
The  medullary  membrane  which  lines  these 
cancelli  becomes  thick,  and  granulations  sprout 
from  it,  which  destroy  by  their  growth  the  sub- 
stance of  the  bone,  so  that  there  only  remains 
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an  external  shell  filled  with  small  holes.  To  this 
species  must  be  referred  the  swellings  of  the  arti- 
culations of  the  phalanges,  arising  from  scro- 
fula, and  which  often  lead  to  the  necessity  of 
amputating.  This  operation  should  not,  how- 
ever, be  hastily  recurred  to,  as  nature  sometimes 
effects  a  cure  in  which  she  may  be  aided  by  bath- 
ing the  parts  in  a  diluted  solution  of  potash  or 
soap-water.  When  a  bone  that  has  been  thus 
diseased  is  macerated,  the  internal  fleshy  sub- 
stance separates,  and  the  dilated  bone  remains  a 
mere  empty  and  brittle  shell. 

In  every  species  of  this  disease,  the  pains 
are  at  first  dull  and  deep-seated,  but  in  a 
short  time  they  become  more  intense,  and  the 
volume  of  the  bone  increases,  though  the 
soft  parts  appear  yet  io  their  natural  state. 
The  latter,  however,  soon  become  red  and  in- 
flamed, and  abscesses  form  in  them,  which  burst, 
and  their  openings  degenerate  into  fistulae. 

The  osteo- sarcoma,  of  whatever  species,  is  in 
general  a  dangerous  disease,  and  often  requires 
the  amputation  of  the  part  affected.  When  a  tend- 
ency to  this  disease  from  a  venereal  cause  is  dis- 
covered early,  its  progress  may  be  prevented  ;  but 
if  the  disorganization  of  the  bone  has  once  taken 
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place,  lis  structure  can  never  be  restored.  Th6 
swellings  of  the  extremities  of  the  phalanges 
of  the  fingers  and  toes  are  the  least  alarming  of 
all  afFections  of  this  kind.  They  seldom  render 
amputation  necessary  ;  in  general,  the  wound  in 
the  integuments  puts  on  a  more  healthy  appear- 
ance, the  fistulac  dry  up  and  heal,  and  the  pa- 
tient recovers,  but  with  the  loss,  it  is  true,  of  the 
motion  of  the  joint. 

When  the  structure  of  a  large  portion  of  bone 
iS  disorganized  by  osteo- sarcoma  or  spina  ven- 
tosa,  and  the  patient  harassed  by  acute  pain,  and 
exhausted  by  slow  fever,  diarrhoea,  and  colliqua- 
tive sweats,  it  will  be  necessary  to  amputate  the 
part,  if  the  operation  be  practicable.  But  should 
the  extent  or  situation  of  the  evil  render  ampu- 
tation useless  or  impracticable,  all  that  can  then 
be  done  is  to  support  the  patient's  strength  by  an 
invigorating  diet  and  tonic  medicines,  and  pal- 
liate his'SufFerings  by  means  of  opium. 

Amputation  is  generally  successful,  except  in 
^ase  of  real  osteo- sarcoma,  which,  absolutely 
analogous  to  a  carcinomatous  affection  of  the 
soft  parts,  takes  deep  root,  and  may,  like  it, 
attack  the  bone  again  after  this  operation  has 
been  performed.    This  return  is  particularly  to 

be 
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be  apprehended  when  the  lymphatic  glands 'm  - 
the  neighbourhood  of  the  diseased  part  are  swell- 
ed and  indurated. 

We  have  spokeri  of  a  particular  disorganiza- 
tion of  the  bones,  in  which  their  substance,  and 
that  of  the  surrounding  soft  parts,  become  soft, 
and  are  converted  into  a  gelatinous  mass.  The 
following  case  presents  a  remarkable  instance  of 
this  species  of  osteo- sarcoma. 

A  priest,  aged  forty-seven,  fell  as  he  was 
running  in  the  Rue  dc  Barres,  the  13th  Ven- 
demiaire,  year  7,  and  received  a  contusion  on  the 
right  shoulder,  which  was  not,  however,  so 
considerable  as  to  prevent  him  from  attending  to 
his  usual  occupations :  both  pain  and  contusion 
vanished  in  a  short  time.  Four  months  after 
he  felt  intermittent  pains  In  the  right  arm,  which 
were  relieved  by  extending  the  arm  forcibly.  A 
tumour  as  large  as  an  egg  manifested  itself 
near  the  shoulder,  the  pain  arising  from  which 
was  assuaged  by  volatile  liniment ;  but  it  soon 
became  very  acute,  and  the  arm  lost  the 
power  of  motion.  He  was  received  m  this 
state  into  the  Hotel- Dieu,  where  he  remained 
two  months,  during  which  time  the  shoulder 
■was  kept  covered  with  emollient  poultices.  The 

pain 
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pain  aiminished,  but  the  tumour,  which  had 
been  stationary,  increased  rapidly  in  size,  and 
extended  over  the  shoulder  and  into  the  arm- 
pit. After  leaving  the  Hotel  Dieu,  he  remained 
with  his  friends  until  the  id"  Ventose,  year  9, 
when  he  entered  the  hospital  of  St.  Louis.  The 
tumour,  or  rather  the  shoulder  (for  that  part, 
though  much  increased  in  size,  had  not  lost 
its  natural  shape),  was  moveablcj  though  it  ap- 
peared to  be  connected  by  some  points  to  the 
side  of  the  thoraX :  it  was  equally  hard  and  elas- 
tic in  every  part,  but  little  eminences  were  formed 
on  its  surface.  The  skin,  though  very  much 
distended,  had  preserved  its  natural  colour,  and 
a  considerable  degree  of  pressure  might  be  made 
on  the  tumour  without  increasing  the  pain.  The 
right  trapezius  muscle,  which  supported  princi- 
pally the  weight  of  the  tumour,  was  much  ex- 
tended, and  drawn  into  the  shape  of  a  cord  visi- 
ble through  the  skin.  The  pain  appeared  to  be 
produced  by  the  extension  of  the  skin  and  com- 
pression of  the  axillary  plexus  of  nerves:  its 
violence  was  considerably  diminished  by  emol- 
lient applications  and  by  the  use  of  opiates,  the 
dose  of  which  it  was  found  necessary  to  augment 
when  the  atmosphere  seemed  overcharged  with 
electricity  ;  as  the  pain  was  then  much  increased, 
and  seemed  to  dart  in  different  directions  through 
VOL.  E  I?  the 
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the  tumour  with  the  rapidity  of  lightning.  The 
great  extent  of  the  swelling  of  the  lateral  and 
superior  parts  of  the  thorax,  our  ignorance  of 
its  nature,  and  of  the  real  state  of  the  articu- 
lation, prevented  us  from  amputating  at  the 
shoulder  joint. 

The  tumour  continued  to  augment,  and  the 
.pains  to  become  more  intense ;  the  emaciation 
and  debility  increased  ;  opium  could  no  more 
procure  sleep  or  diminish  pain  ;  diarrhoea  came 
on,  and  the  patient  died  on  the  id  Fructidor, 
five  months  after  his  entrance  into  the  hospital  of 
St.  Louis.  The  tension  of  the  skin  of  the  tu- 
mour seemed  to  diminish,  and  the  tumour  it^ 
self  to  collapse,,  on  the  moment  of  the  patient's 
death.  Its  circumference  was  still  thirty-six 
inches,  and  its  diameter  sixteen:  its  weight, 
with  that  of  the  arm,  was  about  thirty-three 
pounds,  while  that  of  the  other  arm  was  only 
about  six,  which  left  a  difference  of  twenty- 
nine  pounds.  When  the  skin  was  thus  relaxed, 
a  fluctuation  was  perceptible,  which  could  not 
be  felt  before,  unless  in  the  little  eminences  on 
the  surface,  which  were  liable  to  disappear  and 
change  their  situation.  A  trocar  was  twice 
plunged  into  the  tumour  in  different  parts,  yet 
no  fluid  escaped.    I  then  opened  it  in  presence 
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of  Citizen  Lassus,  Thouret,  and  many  othci^ 
practitioners. 

The  skin  was  thinner  than  natural,  and  its 
texture  decomposed:  that  is,  the  fibres  and  la- 
mellae of  which  it  is  composed  were  separated 
and  distinct.  The  muscles,  and  particularly 
the  deltoides,  were  extremely  emaciated,  and 
seemed  to  form  a  second  fleshy  covering  not  more 
than  one  line  thick.  Al  yellow  gelatinous  rriass 
was  found  in  the  centre,  and  which  resembled, 
in  many  respects,  jelly  in  which  some  blood 
*  had  been  mixed.  The  humerus  was  nearly  de- 
stroyed to  its  inferior  extremity.  The  nerves 
and  arteries,  pressed  against  the  integuments, 
did  not  seem  to  have  been  injured.  The  sur- 
face of  the  glenoid  cavity  was  destroyed,  and 
converted  into  a  gelatinous  substance.  A  che- 
mical analysis,  .of  this  substance  proved  it  to  be 
composed  of  a  great  proportion  of  gluten,  a 
small  quantity  of  albumen,  and  some  salts.  The 
clavicle  was  found  in  a  healthy  state,  and  no 
part  of  the  scapula  was  affected  but  that  which 
forms  the  glenoid  cavity. , 

The  diseased  part  has  been  preserved,  and  de- 
posited in  the  Anatomical  Gallery  of  the  School 
of  Medicine  of  Paris ;  where  also  may  be  seen 

a  drawing 
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a  drawing  of  the  tumour  in  the  last  stages  of  the 
disease.  An  idea  of  it  may  be  forri'-d  from  an 
attentive  examination  of  a  drawing  given  by 
Marc  Aur.  Scverin  *  of  a  Spaniard  who  died  of 
a  similar  tumour. 

There  are  other  examples  of  similar  tumours. 
Citizen  Lassus  has  collected  the  particulars  of  a 
great  number  of  cases  of  this  kind,  and  has  made 
them  the  subject  of  an  Essay  presented  to 
the  School  of  Medicine. 

*  De  recondita  Abscessium  Natura,  edit,  de  Leytf. 
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CHAPTER  I. 

OP  RICKETS, 

^This  disease  is  most  generally  met  with  ia 
young  children,  and  but  very  seldom  in  adults  ; 
however,  persons  that  have  suffered  from  it  in 
their  youth,  may  be  attacked  with  it  after  pu- 
berty. The  memorable  case  given  by  Morand 
in  the  Memoirs  of  the  Academy  of  Sciences,  1 753, 
furnishes  a  remarkable  instance  of  its  attack  after 
this  period  of  life. 

The  bones  of  the  foetus  whilst  in  the  womb 
may  be  affected  by  it :  Pinel  has  given,  in  Four- 
croy's  Journal,  a  description  of  the  skeleton  of  a 
licketty  foetus.   But  it  most  generally  manifests 
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itself  from  the  sixth  or  seventh  month,  to  the 
fourteenth  or  fifteenth,  or  much  about  the  period 
of  the  first  dentitio'h.  J.  L.  Petit,  and  many 
others,  have  considered  difficult  cutting  of  the 
teeth  as  a  principal  cause  of  it. 

It  is  not  as  yet  decided  whether  this  disease, 
the  characteristic  mark  of  which  is  a  softening 
of  the  bones  from  a  deficiency  of  phosphate  of 
lime,  be  a  primary  affection,  or  a  symptom  of 
scrofula,  lues,  or  scurvy  :  Doctor  Portal  maintains 
the  latter  opinion. 

We  \VlIl  observe,  however,  that  there  seems  to 
be  a  great  connexion  between  rickets  and  scro- 
fula t  the  swelling  of  the  mesenteric  =gla,nds,  the 
colour  of  the  skin,  the  fiaccidity  of  the  muscles, 
and  other  symptoms  observed  ii>  rickets,  are 
marks  pf  a  scjp^ilous^  d.^a^i.esis. 

Whatever  may  be  its  causey  Its  pro^^;is:^ 
follows  :  the  child  generally  sufifers  f^p^^^Uitting 
his  teeth,  and  is  tormented  for  some  time  by  a 
continual  diarrhoea ;  at  length  the  belly  swells, 
and  becomes  hard  and  tense ;  the  skin  is  i)o>w 
dry  and  scaly ;  the  limbs  diminish  in  thickness, 
and  the  whole  body  becomes  emaciated ;  th^ 
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■ends  of  the  bones  swell,  and  the  joints  of  the  ex- 
tremities appear  like  so  many  knots ;  the  bones 
lo'se  their  consistence,  or  become  flexible,  and 
the  muscular  substance  decays.  The  patient,  re- 
duced to  this  miserable  state,  Is  incapable  of 
moving,  and  every  effort  he  makes,  or  even  the 
weight  of  his  body,  bends  the  bones.  The  head 
preserves,  however,  its  natural  size,  and  in  most 
cases  becomes  even  larger  than  natural.  The 
brain,  which  does  not  seem  to  share  in  the  ge-^ 
heral  dissolution,  becomes  evolved,  its  extension 
not  being  opposed  by  the  softened  bones  in  which 
it  is  included,  and  the  understanding  is  prema- 
turely developed.  The  eyes  have  an  uncommon 
brilliancy,  and  all  the  senses  are  extremely  acute : 
however,  cases  have  been  met  in  which  great 
marks  of  stupidity,  or  dulness  accompanied  the 
disease. 

The  affection  does  not  always  stop  here ;  some- 
titries  the  bones  become  carious,  or  a  white  swell* 
ing  appears  in  some  of  the  joints;  either  of  which 
in  general  proves  fatal. 

The  vertebral  column  is  particularly  liable  tb 
be  affected  by  rickets,  and  the  disease  is  some- 
times confined  to  it  alono.    When  the  cervical 
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vertebrae  arc  attacked,  the  anterior  part  of  the 
neck  projects,  and  the  head  falls  backwards,  and 
appears  sunk  between  the  shoulders.  When  the 
affection  is  general,  the  vertebral  column  be- 
comes shorter,  and  is  curved  in  various  directions; 
the  breast  becomes  deformed,  not  only  in  conse- 
quence of  the  curvature  of  the  spine,  but  by  the 
depression  of  the  ribs  and  projection  of  the  ster- 
num ;  the  bones  of  the  pelvis  fall  inwards,  and 
generally  the  pubis  approaches  the  sacrum  ;  and 
the  diameters  of  the  pelvis  are  so  much  diminish- 
ed, that  parturition  must  be  rendered  difficult 
or  impossible.  However,  some  women  deformed 
by  rickets,  bring  forth  full-grown  children,  with- 
out any  difficulty ;  but  I  believe  that  in  such 
cases  the  rickets  come  on  after  puberty,  at  which 
time  there  is  much  less  danger  of  the  pelvis  be- 
ing affected  than  in  infancy. 

■  t 

The  curvature  of  the  clavicles  increases,  and 
becomes  more  prominent  anteriorly ;  the  sca- 
pulae grow  shorter ;  the  humeri  become  curved 
outward  towards  their  superior  part,  whilst  their 
inferior  is  carried  forwards  ;  the  bones  of  the  fore- 
arms are  curved  in  the  same  manner;  but  the 
superior  extremities,  as  they  do  not  support  any 
part  of  the  weight  of  the  body,  arc  always  much 

less 
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less  deformed  than  the  inferior,  and  they  are  al- 
,  ^vays  bent  towards  that  side  into  which  the  most 
powerful  muscles  are  inserted. 

The  bones  of  the  thighs  are  curved  forwards 
or  outwards,  the  anterior  and  external  parts  of 
the  thigh  becoming  more  prominent ;  the  neclc 
of  the  femur,  from  being  oblique,  becomes  per- 
pendicular with  the  body  of  the  bone ;  the  knees 
fall  inwards ;  the  internal  and  anterior  sides  of 
the  tibia  become  convex,  and  the!  external  side  of 
the  legs  concave  ;  the  feet  are  thrown  outwards, 
not  only  on  account  of  the  knees  falling  in,  but 
also  because  the  inferior  end  of  the  fibula  cannot 
sufficiently  oppose  the  abduction  of  the  foot. 

Nothing  certain  has  been  ascertained  as  to  the 
proximate  cause  of  rickets  ;  conjectures  however 
have  not  been  wanting  on  this  subject.  Some 
have  supposed  that  the  bones  are  deprived  of 
their  phosphate  by  an  acid;  but  what  acid  is 
this  ?  How  is  it  generated  ?  Does  the  acid  smell 
of  the  breath  of  the  ricketty  patient  indicate  any 
thing  respecting  it  ? 

Is  the  softening  of  the  bones  owing  to  a  defect 
of  reparation,  while  their  ordinary  loss  is  going 
on  ?  or  is  there  a  disease  in  the  bones  by  which  • 

B  3  they 


6 


OF  RICKETS. 


they  are  decomposed  and  consumed,  whilst  the 
(digestive  organs  do  not  furnish  a  sufiicient  sup- 
ply of  calcareous  phosphate  ?  or  is  the  passage  of 
this  salt  from  the  chylopoetic  viscera  prevented 
hy  the  obstruction  of  the  mesenteric  glands  ? 
We  must  acknowledge  that  ricketty  patients,  not-, 
withstanding  their  voracious  appetite,  appear  to 
digest  their  food  but  badly,  and  that  the  passage 
of  the  chyle  must  be  impeded  by  the  obstruction 
of  the  mesenteric  glands,  in  which  calcareous, 
concretions  have  been  found :  lastly,  does  the 
chyle  contain  a  less  quantity  of  phosphate  of  lime- 
than  natural  ?  or  does  this  salt,  instead  of  being 
deposited  in  the  bones,  pass  to  other  parts  ?  and 
\vhat  is  the  cause  of  this  deviation  ? 

If  the  body  be  anatomicaTly  inspected  after 
death,  the  parts  will  be  found  in  the  following 
state  : 

*The  muscles  are  pale  and  emaciated ;  the  cel- 
lular substance  is  .quite  destitute  of  fat ;  the  brain 
is  in  general  found  larger  than  natural,  soft,  and 
containing  a  preternatural  portion  of  humidity ; 
the  spleen  and  liver  are  flaccid  and  enlarged; 
the  intestines  are. pale,  or, rather,  whitish  ;  all  the 
lymphatic  glands,  especially  those  of  the  mesen- , 
teryand  bronchise,  are  enlarged,  and  the  latter, 
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sometimes  suppurated;  the  bones,  reduced  to 
their  fibrous  state,  are  flexible,  bent  in  several 
directions-,  and  easily  cut. 

There  have  been  various  opinions  as  to  the 
catise  of  the  curvature  of  the  bones.  Glisson, 
who  wt'ote  to\Vards  the  middle  of  the  seventeenth 
century,  is-  the  first  who  expressly  treated  of 
rfclcetg'J  ilifisi  explanation  of  the  curvature  is  as  - 
follo.w§5^^-'  '  ■  ' 

The  humours,  says  he,  that  go  to  nourish  the 
bones,  are  accumulated  more  on  one  side  than 
on  thelother^  ^nd  thus  curve  the  bone,  or  make 
it  incline  to  the  opposite  side,  in  the  same  man- 
ner  as  a  column  might  be  curved  by  introducing 
in  the  same  line,  and  on;  the  same  side,  wedges 
between  its  different  parts.  But  how  is  it  proved 
that  the  humours  are  deposited  in  one  side  in  - 
preference  to  another  ?  and  how  comes  it  that 
the  curvature  takes  pUce  in  most  persons  in  the 
same  direction  ? 

Mayow,!ian -English  author,  gives  the  follow- 
ing hypothesis  ;  the  tendons  being  dry  and  shorf-r  - 
ened,  oppose  the  elongation  of  the  bones,  and 
bend  them  in  the  same  way  as  a  young  tree  is 
bent,  by  bringing  both  its  ends  towards  one  ano^ 
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thcr  by  means  of  a  cord.  But,  without  having 
recourse  to  this  far-fetched  comparison,  we  find 
an  easy  and  natural  expjanation  of  the  fact  in  the 
effects  of  the  weight  of  the  body,  and  muscular 
contraction.  The  deviations  are  in  general  an 
excess  of  the  natural  curvature ;  and  it  is  easy  to 
conceive  that  the  weight  of  the  body,  and  mus- 
cular action,  which  produce  this  natural  curva- 
ture, may  occasion  an  excess  of  it,  when  the 
bones  are  incapable  of  resisting  the  forces  that 
act  on  them.  It  is  also  found  that  the  natural 
as  well  as  the  diseased  curvature  is  always,  in  the 
direction  in  which  the  most  powerful  muscles 
act ;  thus  the  tibia  and  fibula  are  curved  out- 
wards and  backwards ;  and  the  femur  is  curved 
inwards  and  backwards,  the  muscles  of  the  in- 
ternal and  posterior  part  of  the  thigh  being  more 
powerful  than  those  of  the  external  and  an- 
terior. 

Rickets  is  an  hereditary  disease  in  some  fami- 
lies, though  parents  that  have  been  affected  with 
it,  have  sometimes  a  healthy  and  robust  offspring. 
I  think  it  can  be  traced,  in  some  instances,  to  a 
venereal  taint,  which,  though  not  the  immediate 
cause,., is  very  often  an  exciting  cause  of  it  and 
scrofuia.  At  least,  it  is  certain  that  syphilis 
transmitted  from  parents  to  their  children,  apr 
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pears  m  the  latter  in  a  manner  very  different  from 
that  in  which  the  former  are  affected.  Thus  we 
find  that  the  children  of  the  indigent  and  profli- 
gate are  those  most  generally  affected  with 
rickets ;  but  at  the  same  time  it  must  be  allowed, 
that  there  are  many  circumstances  which  con- 
duce to  this  disease ;  such  as  a  damp  and  cold 
residence,  impure  air,  inattention  to  cleanliness, 
and  a  deficiency  of  food. 

Though  we  do  not  fully  adopt  the  opinion  of 
Petit  as  to  the  influence  of  dentition,  still  we 
must  allow  that  the  action  then  going  on  in  the 
osseous  system,  must  be  intimately  connected'with 
the  cutting  of  the  teeth ;  and  that  difficult  den- 
titionj  the  pain  and  bowel  complaints  arising 
frorn  it,  may  favour,  in  a  powerful  manner,  the 
action  of  the  exciting  causes  of  rickets. 

It-  is  singular  enough:  that  the  teeth  preserve 
their  hardness,  though  they  become  loose  from 
the  softening  of  the  alveolar  processes  :  the  soft- 
enmg  of  the  jaw-bones  is  sometimes  attended 
with  excessive  pain,  but  at  other  times  it  takes 
place  without  any  pain  at  all.. 

The  prognosis  is  always  unfavourable  in  ric- 
kets :  there  is  no  medicine  which  acts  directly 

.against 
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•gainst  it  .;  and  even  in  the  most  favourable  cases 
it  is  impossible  to  gqard  against  deformity,;  How- 
ever, the  danger  to  life  is  great  in  proportion,  to 
the  number  of  bones  aifectcd,  the.  raore,  ,pr  less 
speedy  progress  of  the  disease, .  and  the  age  of  the 
patient.  Children  at  the  breast  are  in,  greater; 
danger  than  those  that  have.reached  three  or  four 
years.  If  the  bones  about  the  thorax  be  consi- 
derably affected,  the  cavity  is  diminished,  the 
lungs  are  compressed,  the  function  of  respiration 
gpes.on.imj5erfectIy,  and  hence  a,  number  of  dis- 
uses which  are  fatal  of  themselves* 

Sometimes  the  -  disease  advances  but  slowly, 
and  the  patient  arrives  atr  puberty^  before  he-  is  \ 
quite  well;  but  the  great  revolution- that  takes 
place  in  his  system  at  this  time,  arrests fithe- pro- 
gress of  the  complaint.  Measles,;  smaU-pfOCj  and  ; 
other  diseases  to  which  children  are  subject, 
have  sometimes  brought  about  th is  h^ippy  termi- 
natio^i :  the  limbs  recovered  their  size,  the  en-: 
largement  of  the  joints  disappeared,  and  no  imark  . 
of  rickets  remained  but  the  deformity*:!  io 

We  know  of  no  mediciniB  which  caji  be  said 
io  possess  any  efficacy  in  this  disease  :  tonics  are 
indicated,  and  ,  they  ^  should  be  used.    But  the 
piincipal  advantage  is  to  be  derived  from  gene- 
ral 
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ral  treatment :  the  patient,  if  resident  in  a  city, 
is  to  be  removed  to  the  country,  where  an  ele- 
vated and  dry  situation  should  be  chosen ;  he  is  to 
be  supplied  with  a  nourishing  diet,  and  a  mo- 
derate quantity  of  wine.  But  as  the  poor,  among 
whom  the  disease  is  most  frequently  observed,  can.-- 
not  change  their  residence,  they  should  be  placed  in; 
the  highest  apartment  of  the  house,  which  should 
be  kept  well  ventilated ;  and  in  the  warm  seas.oji; 
the  patient,  covered  with  a  shirt,  should  be  ex^ 
posed  for  a  considerable  time  every  day  to  the, 
sun  :  care,  however,  should  be  taken  that  his. 
head  be  protected  against  the  influence  of  the 
rays. 

The  bed  on  which  ricketty  .  patients  lie, 
shppld  consist  of  nothing  more  than  a  hair  mat- 
tees^,  or  oa^en  chafF;  or  it  might  be  made  of. 
drie4  fern-leayeSj  ,  among  which  some  aromatic 
herbs  w^re  mixed.  Such  beds  are  much  better  ' 
than  those  made  of  feathers ;  for  they  do  not 
yield,  to  the  weight  of  the  body,  and  they  are 
much  drier.  If  the  patient  be  very  young,  he 
should  be  placed  on  his  back,  so  that  the  weight 
of  his  body  may  have  as  little  influence  as  pos- 
sible on  the  bones  ;  hut  as  it  is  painful  to  remain 
constantly  in  this  position,  he  may  be  allowed  ' 

to 
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to  sit  up  now  and  then,  but  not  on  a  soft  chair  : 
he  is  to  be  placed  on  a  seat  capable  of  making  a 
uniform  resistance,  with  a  high  straight  back, 
and  without  arms.    If  the  seat  were  soft,  the  pa- 
tient, to  find  a  foint  d'appui,  would  incline  for- 
wards ;  and  if  it  had  arms,  were  he  to  lean  on 
them,  his  shoulders  would  be  raised,  and  the 
cervical  vertebrae  curved  forwards.    He  should 
not  be  allowed  to  walk  for  a  considerable  time  ; 
for  at  first  he  will  be  incapable  of  doing  so  with- 
out assistance,  and  the  strings  and  ribands  ne-r 
ce&sary  for  supporting  him,  contribute,  by  press- 
ing on  the  parietes  of  the  thorax,  to  deform' 
that  cavity.  ■  .'.i 

Frictions  are  useful.  They  may  be  made  either 
with  dry  flannel,  impregnated  with  aromatid'' 
vapours,  or  with  flannel  wet  with  mint,  rose- 
mary, lavender,  or  other  aromatic  waters.  A  hair  * 
brush,  much  used  by  the  English,  is  an  excel- 
lent instrument  for  this  purpose.    Frictions  de-- 
termine  the  fluids  to  the  surface  Of  the  body, 
promote  perspiratioJi,  and  increase  the  circu- 
lation. 

The  clothing  should  be  wide,  and  composed 
of  materials  which  are  light,  and  which  do  not 

transmit 
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transmit  freely  the  heat  of  the  body.  If  the  pa- 
tient be  a  child  at  the  breast,  the  nurse's  qualities 
should  be  inquired  into ;  if  she  is  feeble,  un- 
healthy, or  pregnant,  the  child  should  be  com- 
mitted to  another  nurse,  possessing  the  very 
opposite  qualities.  If  the  child  be  weaned,  he 
is  to  be  nourished  with  well-fermented  bread,  and 
animal  food  simply  roasted ;  and  wine  is  to  be 
allowed  him  in  small  quantities,  often  repeated. 
As  to  exercise,  if  it  do  not  increase  the  curvature 
of  the  bones,  as  much  of  it  should  be  taken  as 
will  not  fatigue  the  patient ;  and  when  the  soft- 
ness of  the  bones  is  such  that  any  exercise  whicli 
would  require  considerable  muscular  action  can- 
not be  used,  riding  in  a  carriage,  or  sailing, 
should  be  had  recourse  to. 

Independently  of  the  general  means  just 
pointed  out,  there  are  particular  remedies  which 
may  be  used  in  cases  to  which  they  are  adapted. 

If  the  patient  suffer  from  dentition,  that  is, 
if  he  be  tormented  with  griping  pains  and 
diarrhoea,  or  if  he  shriek  severely  now  and  then, 
and  have  convulsive  twitches,  opium  should  be 
given.  If  he  be  troubled  with  worms,  rhubarb 
and  other  supposed  vermifuge  medicines  may  be 
administered. 

It 
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It  is  very  common  to  find  ricketty  patient's' 
^troubled  with  worms :  the  weakness  of  the  ali- 
mentary canal,  and  the  quantity  of  mucus  col- 
lected in  it,  favour  the  generation  of  worms,  the 
•existence  of  which  in  the  intestines  is  indicated 
■by  colic  pains,  itching  of  the  nose,  acidity 
of  .  the  breath  and  perspiration,  dilatation  of  the 
piipil,  &c,  &c. 

We  may  endeavour  to  discuss  the  swelling  of 
the  mesenteric  glands,  by  small  doses  of  infusion 
of  rhubarb,  and  by  repeated  frictions  on  the  ab- 
domep.  I  am  confident  that  much  benefit  might 
be  derived  in  these  cases  from  making  the  patient 
laugh  heartily  every  day,  by  tickling  him  :  in 
this  convulsive  motion,  the  organs  contained  in 
the  cavities  of  the  thorax  and  abdomen  are  agi- 
tated and  pressed  in  every  direction,  and  the 
motion  of  the  fluids  in  their  small  vessels  is  ac- 
celerated. 

If  it  appear  that  syphilis  or  scrofula  has 
had  any  share  in  producing  the  rickets,  the  treat-^ 
ment  applicable  to  each  of  these  diseases  should 
be  had  recourse  to,  Iri  chse  of  a  venereal  taint 
beins:  the  cause,  tonics  should  be  combined  with 
the  use  of  mercurials;  for  the  latter,  by  inducing 
debility,  accelerate  the  progress  of  the  rickets. 

The 
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The  knowledge  of  the  cause  of  the  softening 
of  the  bones,  necessarily  leads  to  endeavoUrfe  to 
obviate  it,  or  repair  the  injuries  it  occasions. 
But  how  are  \vc  to  introduce  a  sufficiency  of 
phosphate  of  lime?  How  are  we  to  stimulate 
the  absorbents,  and  make  them  take  up  a  greater 
portion  of  this  salt?  And,  supposing  that  this 
could  be  effected,  how  can  we  cause  it  to  be 
deposited ,  in  the  bones  ?  Madder,  from  -its 
known  property  of  tinging  the  bones  red, 'was 
supposed  to  have  a  particular  action  on  the  os- 
seous system,  but  it  is  now  well  ascertained  that 
it  has  no  greater  effect  in  rickets  than  any  other 
bitter  plant. 

Thus  it  appears  that  our  chief  object  in  treat-^ 
ing  this  disease,  is  to  restore  general  health  and 
strength  as  much  as  in  our  power :  the  general 
treatment  already  pointed  out,  is  what  is  most  to 
be  depended  on  for  this  purpose,  but  it  may  be 
assisted  by  the  use  of  bark  and  other  tonic  me- 
dicines. 


Mechanical  means  have  been  proposed  for  ob- 
viating the  effects  of  this  disease.  It  is  nearly 
useless  to  attempt  using  any  machines  with  very 
young  children,  and  it  is  also  impossible  to  con- 
fine them  on  their  back  in  bed ;  besides,  it  would 
»  be 
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be  extremely  injurious  to  keep  them  confined  ifi 
this  posture:  the  continued  extension  of  the 
limbs,  and  the  inactivity  of  the  muscles,  would 
add  to  the  general  debility,  and  consequently 
increase  the  disease.  Splints,  then,  applied  to 
the  limbs,  strong  leather  boots,  and  the  appa- 
ratus for  the  spine,  are  really  useful  only  in  cases 
in  which  the  patient  is  of  a  certain  age,  and  when 
the  progress  of  the  disease  is  gradual,  and  the 
strength  not  too  much  exhausted ;  and  even  in 
most  of  these  cases,  the  inactivity  necessarily  oc- 
casioned by  these  machines,  is  productive  of  dis- 
advantages which  are  not  compensated  by  their 
good  effects.  Apparatus  of  this  kind  are  fitter 
for  correcting  vicious  attitudes  contracted  by 
healthy  children,  than  deformity  arising  from 
rickets. 


CHAPTE& 
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CHAPTER  II. 

OF  THE  FRAGILltY  OF  BONES. 

We  have  seen  that  a  softening  of  the  bones 
raay  be  produced  by  a  deficiency  of  phosphate 
of  lime :  we  shall  now  consider  a  disease  of  an 
opposite  character,  which  consists  in  a  deficiency 
of  the  gelatinous  part.  This  substance,  to 
which  bones  owe  their  flexibility,  and  in  which 
their  vitality  resides,  may  be  so  deficient  in 
them,  that  they  will  break  on  the  application 
of  very  slight  causes.  This  disease  has  been 
called  friabihty,  or  fragility,  from  the  tendency 
of  the  bone  to  crumble  or  fall  in  pieces.  The 
state  of  the  bone,  in  this  case,  may  be  well  con- 
ceived from  that  of  a  calcined  bone. 

This  affection  is  a  natural  consequence  of  old 
age.  The  proportion  of  phosphate  of  lime  de- 
posited in  the  osseous  tissue,  increases  as  we  ad- 
yance  in  life,  and  that  of  the  organized  part 
diminishes  in  a  similar  proportion  ;  so  that  a  pe- 
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riod  arrives  . at  which  the  quantity  of  the  former 
so  much  predominates,  that  the  bones,  dead  as 
it  were  before  life  abandons  the  other  parts, 
break  on  the  slightest  occasions. 

The  disease  at  this  period  of  life  is  necessarily 
\  incurable.  If  the  fractures  be  reduced,  and  an 
apparatus  kept  applied  on  the  limb  for  several 
months,  no  progress  towards  consolidation  is 
observed.  Tonics  and  stimulants  are  of  no 
use.  There  are  so  few  vessels  in  the  bones  ca- 
pable of  conveying  fluids,  that  no  granulation 
forms. 

A  similar  fragility  of  the  bones  is  observed  in 
adults ;  but  in  them  it  arises  from  a  venereal, 
scrofulous,  or  cancerous  taint. 

When  the  whole  mass  of  fluids  is  infected 
with  the  matter  of  cancer,  it  sometimes  hap- 
pens that  this  virus  attacks  the  bones,  destroys 
their  vital  parts,  and  renders  them  as  brittle  as 
if  they  had  been  calcined.  Saviard  and  Louis 
mention  cases  of  this  kind.  The  latter  relates 
the  case  of  a  nun  who  attended  La  Salpetriere, 
who  broke  her  arm  by  simply  leaning  on  a 
servant  as  she  was  entering  a  carriage.  A 
very  singular  case  of  this  kind  is  related  in  the 

London 
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London  Medical  Journal ;  tTiis  unfortunate  per- 
son could  not  turn,  in  bed  without  fracturing 
some  bone. 

This  alarming  symptom  is  completely  irre- 
mediable when  it  arrives  at  this  stage. 

The  bones  are  sometimes  remarkably  brittle 
in  the  latter  stages  of  syphilis.  In  such 
cases  the  primary  disease  claims  our  chief  at- 
tention. 

The  bones  in  the  latter  stages  of  scurvy  be- 
come so  brittle,  that  they  break  on  slight  occa- 
sions, and  do  not  consolidate  afterwards.  Mead 
observed,  that  scurvy  was  very  unfavourable  to 
the  consolidation  of  fractures,  and  that  in  some 
cases  of  sailors  which  he  observed,  the  callus 
was  destroyed  by  scurvy  ^fter  it  had  been 
formed. 

If  the  bones  of  a  scorbutic  person  be  boiled, 
the  periosteum  separates  very  soon,  lamellae  scale 
pfF,  and,  in  some  cases,  the  bone  dissolves  en- 
tirely. They  also  fall  into  powder  if  kept  for 
some  time,  but  particularly  if  exposed  alternately 
to  heat  and  moisture. 

.  c  2  "We 
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We  may  conclude  from  the  preceding  obser- 
vations, that  fragihty  is  rather  a  symptom  of  se- 
nility, or  of  some  disease  that  affects  the  bones, 
by  destroying  their  organic  parts,  than  a  pri- 
mary disease.  We  should  not  have  consigned 
a  chapter  to  it,  did  we  not  hope  that  the  etiology 
of  rickets  may  in  time  be  elucidated  by  a  cora-» 
parison  of  these  two  affections. 


CHAPTER 
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CHAPTER  nr. 

OP  SPRAINS, 

Sprain  may  be  defined,  a  more  or  less  violent 
tension  of  the  ligaments  and  other  soft  parts 
surrounding  an  articulation  :  the  tension  may 
be  carried  so  far  as  to  burst  and  lacerate  many 
of  the  ligaments.  All  the  articulations  are  not 
equally  liable  to  this  accident ;  those  which  ad^ 
mit  of  an  extensive  and  free  motion,  all  the 
round  or  loose  articulations,  in  which  the  bone 
moves  in  a  variety  of  directions,  as  the  articu- 
lation of  the  OS  humeri  with  the  scapula,  and  that 
of  the  femur  with  the  ossa  innominata,  are  very 
]ittle  subject  to  it.  The  latitude  of  motion  they 
admit  of,  the  small  number,  laxity,  and  parti- 
cular structure  of  their  ligaments,  render  them 
more  liable  to  luxations  from  inconsiderable 
efforts,  than  to  sprains.  In  the  articulations  by 
ginglymus,  on  the  contrary,  in  which  the  mo- 
tion is  confined  to  two  ways  by  the  reciprocal 
conformation  of  the  surfaces  of  the  joint,  andL 
by  strong  and  numerous  ligaments,  sprains  take 
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place  oftener  than  luxations.  Of  this  kind  of 
articulation  is  that  of  the  foot  with  the  leg,  in 
which  the  astragalus,  received  like  a  tenon  info 
a  quadrangular  cavity,  is  surrounded  on  all 
sides  by  very  strong  ligaments.  Next  to  the 
articulation  of  the  foot  comes  that  of  the  wrist, 
then  those  of  the  knee  and  elbow,  in  which  a 
sprain  rarely  occurs. 

The  nature  of  the  affection  may  be  thus  ex- 
plained :  suppose  the  foot  or  hand  to  be  fixed, 
and  the  leg  or  fore-arm  pushed  forwards  in  any 
direction,  the  ligaments  placed  on  the  side 
against  which  these  parts  are  forcibly  propelled, 
will  be  put  in  a  considerable  state  of  tension, 
and  strained ;  the  tension  may  be  carried*  so  far 
as  to  lacerate  the  ligaments,  of  which  there  have 
been  many  instances.  The  tendons,  and  other 
soft  parts,  such  as  the  nerves,  vessels,  and  even 
the  skin,  are  K>verstretched  and  pained.  Those 
parts  placed  on  the  side  towards  which  the  dis- 
placed bone  tends,  are  more  or  less  injured 
in  the  angle  which  intercepts  the  luxated 
bones :  tliey  experience  a  contusion,  by  which 
the  small  vessels  are  bruised  and  lacerated, 
and  a  considerable  ecchymosis  produced.  ,  The 
tension  to  which  the  parts  of.  the  joints  are  sub* 
jected  in  sprains,  is  not  then  confined  to  the 
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ligaments  alone,  it  extends  to  all  the  parts  ia 
the  neighbourhood ;  this  gives  an  explanation 
of  the  sharp  pains  that  accompany  them,  and 
of  the  inflammatory  swelling  which  succeeds. 
In  fact,  although  ligaments  are  endowed  with  a 
peculiar  kind  of  sensibility,  which  renders  the 
extension  of  them  painful,  nevertheless  they 
do  not  possess  a  sensibility  so  exquisite  as  that 
the  irritation  of  them  alone  could  cause  so  much 
pain,  and  such  a  considerable  inflammatory  de- 
termination, as  that  frequently  occasioned  by  a 
sprain. 

A  sprain,  then,  in  the  moment  of  its  pro- 
duction or  taking  place,  consists  only  of  the 
tension,  and  sometimes  laceration  of  the  soft 
parts  surrounding  an  articulation  ;  but  the  pain 
which  arises  from  it,  quickly  determines  the 
fluids  to  the  irritated  part;  a  swelling  more  or 
less  considerable  supervenes  ;  the  skin  often  ap- 
pears black,  livid,  and  spotted,  from  the  infil- 
tration of  the  blood  which  escapes  from  the 
ruptured  vessels  into  the  cellular  texture. 

When  both  parts  of  the  affected  articulation 
are  formed  of  many  bones,  it  may  happen  that 
the  ligaments  which  unite  them  may  be  torn, 
and  the  extremities  of  the  articulations  disjointed 
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and  separated  from  one  another.  This  diastasis 
has  been  observed  in  the  inferior  extremities  of 
the  tibia  and  fibula,  in  those  of  the  radius  and 
uhia. 

When  the  sprain  is  slight,  the  pain  produced 
•by  it  gradually  diminishes,  the  swelling  is  re- 
solved, the  ecchymosis  extends  and  disappears, 
the  motion  of  the  parts  becomes  easy,  and  at 
the  end  of  some  days  the  articulation  is  restored 
to  its  natural  state.  Nevertheless,  if  the  sprain 
has  been  considerable,  and  especially  if  very 
strong  ligaments,  such  as  the  internal  ligaments 
of  the  articulation  of  the  foot  with  the  leg, 
have  been  partially  or  entirely  torn,  nature  re- 
quires a  considerable  time  to  unite  the  divided 
parts ;  the  joint  with  difficulty  acquires  strength, 
and  a  feebleness  remains  in  it,  which  disposes 
it  to  the  same  accident. 

A. Sprain  is  easily  distinguished  by  attending 
to  the  history  of  the  circumstances  relating,  to  it, 
such  as  a  fall  or  false  step,  in  which  the  foot 
or  wrist,  as  the  vulgar  say,  has  been  more  or 
less  wrenched.  ,  The  state  of  the  articulation 
that  has  suffered,  ought  however  to  be  attentively 
examined,  in  order  to  discover  if  the  ligaments 
have  been  lacerated,  or  if  a  dislocation  of  the 
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extremities  of  the  joint  be  combined  with  the 
sprain.  When  the  parts  admit  of  motion  in 
every  direction,  however  difficult  and  painful  it 
may  be,  we  conclude  that  a  simple  sprain,  and 
not  luxation,  has  taken  place. 

The  prognosis  is  unfavourable,  in  proportion 
as  the  extension  and  laceration  have  been  con- 
siderable. In  scrofulous  persons  sprains  are 
very  dangerous,  because  they  often  give  rise 
to  white  swelHngs. 

The  treatment  of  sprains  varies  according  to  the 
continuance  of  the  afTection.  Should  the  surgeon 
"be  called  in  on  the  moment  that  the  sprain  has 
taken  place,  he  should  endeavour  to  prevent  the. 
effects  of  the  irritation  caused  in  the  strained 
joint.  For  this  purpose,  the  diseased  part  is  to 
be  plunged  into  cold  water,  or  still  better  into 
powdered  ice.  The  brisk  impression  occasioned 
by  the  cold,  constricts  all  the  parts,  and  dimi- 
nishes the  diameter  of  all  the  small  vessels,  so 
much,  as  to  prevent  the  admission  of  the  blood 
determined  to  them  by  the  irritation.  Besides, 
the  extreme  cold,  by  diminishing  sensibility, 
abates  the  irritation  itself,  and  thus  in  two  ways 
prevents  the  influx  of  fluids.  But  to  derive  from 
refrigerants  all  the  advantages  that  may  be  ex- 
pected. 
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pected,  it  is  not  enough  to  leave  the  diseased 
part  exposed  to  them  for  half  an  hour,  or  even 
an  hour;   it  must  remain  immersed  in  them 
during  several  hours,  and  they  must  be  renewed 
as  they  acquire  heat,  so  that  their  action,  at  once 
repellent  and  sedative,  may  preserve  the  same 
energy.    These  means,  if  not  continued  for  a 
certain  length  of  time,  far  from  being  useful, 
do  an  injury,  by  exciting  a  reaction  which  de- 
termines the  humours  to  the  part  where  the  irri- 
tation had  already  too  powerfully  invited  them. 
Should  a  woman  have  her  menses  when  this 
accident  happens,  these  means  could  not  be 
had  recourse  to ;  the  immersion  in  cold  water 
would  almost  infallibly  suppress  the  menstrual 
discharge,  and  induce  a  disease  more  grievous 
than  the  sprain  itself.    The  same  would  be  the 
case  should  we  have  to  treat  a  person  with  deli- 
cate lungs.    When  the  part  is  removed  from  the 
ice,  it  must  be  covered  with  cloths  soaked  in 
cold  liquids,  such  as  vegeto- mineral  water,  spi- 
rit in  which  camphor  or  sal  ammoniac  has  been 
dissolved,  a  mixture  of  vinegar  and  water,  &c. 
with  which  the  part  is  to  be  continually  mois- 
tened.   By  a  treatment  of  this  kind,  a  violent 
sprain  often  produces  only   a  very  moderate 
swelling,  and  the  disagreeable  consequences  are 
never  completely  developed. 

It 
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It  is  scarcely  necessary  to  condemn  here  thes 
absurd  practice  of  ignorant  bone-setters,  who 
agitate,  twist,  and  press  the  affected  joint  in 
every  direction,  or  advise  the  patient  to  roll  a 
cylinder  of  wood  under  the  sole  of  the  diseased 
foot.  The  repellent  mode  of  treatment  can  be 
successful  only  shortly  after  the  accident  has 
taken  place ;  at  the  end  of  twelve  hours,  the 
irritation  which  has  not  been  subdued,  and  the 
effects  of  which  have  not  been  prevented,  has 
already  produced  an  influx  of  humours,  with 
swelling,  pain,  and  inflammatory  tension  of  the 
adjacent  parts.  It  then  becomes  necessary  to 
take  a  quantity  pf  blood  proportioned  to  the 
age  and  temperament  of  the  patient,  the  de- 
gree of  the  sprain,  and  severity  of  the  symp- 
toms. 

Emollient  cataplasms  are  applied,  with  the 
view  of  relaxing  the  solids,  and  of  abating 
irritation  ;  the  use  of  them  is  to  be  continued  as 
long  as  the  inflammatory  tension  and  pain  are 
present;  but  when  the  swelling  begins  to  be 
resolved,  which  change  is  announced  by  the 
subsiding  of  the  tumour,  the  wrinkling  of  the 
skin,  the  extension  of  the  ecchymosis  over  the 
limb,  which  becomes  yellow,  resolvents  are  to  be 
combined  wjth  the  emollients  :  for  this  purpose 
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a  poultice  composed  of  crumbs  of  bread  and 
linseed  meal  boiled  in  wine,  or  in  a  strong  decoc- 
tion of  elder-flowers,  is  applied;  the  cataplasms 
are  to  be  rendered  more  and  more  resolvent,  and 
towards  the  end  of  the  complaint,  resolvents 
only  are  to  be  used  :  lastly,  solvents,  such  as 
styrax-plaster,  sprinkled  over  with  the  flowers 
of  sulphur,  &c.  &c.  are  to  be  substituted  for 
them,  and  pumpings  with  water  in  which  some 
sulphuret  of  potash  has  been  dissolved,  or  with 
natural  or  artificial  warm  waters,  are  to  be 
prescribed. 

The  diseased  part  must  be  kept  in  a  total 
state  of  inaction  for  as  long  time  as  possible, 
and  the  limb  preserved  in  the  horizontal  posture, 
which  favours  the  subsiding  of  the  tumour,  by 
facilitating  the  return  of  the  fluids.  The  patient 
should  not  be  allowed  to  walk,  or  make  use  of 
his  wrist,  until  the  pain  has  entirely  vanished  ; 
he  should  even  be  informed  that  the  pains  will 
return,  and  be  felt  at  intervals  for  six  mouths  or 
a  year,  and  also  advised  not  to  fatigue  too  much 
the  weak  joint.  A  roller  is  to  be  firmly  passed 
round  the  foot  and  leg :  by  this  precaution  the 
osdematous  swelling  of  the  limb  will  be  pre- 
vented, which,  without  it,  would  inevitably 
take  place.  This  treatment  is  indispensably  ne- 
cessary, 
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cessary,  when  the  sprain  is  accompanied  with 
a  complete  or  incomplete  rupture  of  some  liga-: 
ment,  and  with  the  separation  or  diastasis  of  the 
ends  of  the  joint,  a  complication  which  renders 
the  case  more  serious,  and  the  cure  more  tedious 
and  difficult. 

If  the  sprain  be  badly  treated,  or  if  the  patient 
use  the  affected  joint  before  all  the  symptoms 
entirely  disappear,  some  swelling,  still  remains 
in  the  part ;  soon,  in  consequence  of  some  stress, 
the  pains  that' were  only  lulled,  reappear,  the 
swelling  increases,  but  in  a:  slow  manner,  and 
assumes  the  appearance  rather  of  an  indolent 
than  inflammatory  tumour,  being  very  hard  and 
without  any  change  of  colour  in  the  skin  ;  and 
in  time  it  extends  to  all  the  ligaments  and  soft 
parts  in  the  neighbourhood  of  the  joint.  The 
healthiest  and  most  robust  persons  may  have 
tumours  of  this  kind  supervene,  as  the  conse- 
quence pf  ill-treated  sprains.    Nevertheless  it  is 
certain,  that  the  existence  of  a  scrofulous  diathe- 
sis gives  a  strong  predisposition  to  them  :  in  this 
latter  case,  the  sprain  may  be  considered  the 
exciting  cause  of  the  disease,  which  attacks  an 
enfeebled  and  pained  part  predisposed  to  it. 
However,   sprains   that  have  been  neglected, 
often  render  amputation  necessary,  on  account 
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of  the  enlargement  and  caries  of  the  bones  that 
succeed  to  them. 

It  may  suffice  for  us  to  say,  without  giving 
the  particulars  of  numerous  instances  of  this 
melancholy  termination,  that  sprain,  an  affec- 
tion so  trilling  in  the  eyes  of  the  vulgar,  is  one 
of  the  most  frequent  causes  of  diseases  of  the 
joints,  which,  in  civil  hospitals,  render  amputa- 
tion necessary. 

The  rules  to  be  followed  in  the  treatment  of 
the  bad  symptoms  succeeding  to  sprains,  will  be 
given  in  the  chapter  on  white  swellings.  To 
give  them  here,  would  put  us  under  the  ne- 
cessity of  making  useless  repetitions. 
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CHAPTER  IV. 

OP  LUXATIONS   IN  GENERAL. 

Luxation  takes  place  every  time  that  the  arti- 
cular extremities  of  bones  abandon  their  natural 
relations,  whether  it  be  that  the  head  of  a  bone 
escapes  from  a  cavity  destined  to  receive  it,  or 
that  the  surfaces  of  the  joint  cease  to  correspond 
one  to  the  other.  The  dislocation  may  be  either 
total  or  partial :  hence  luxations  are  divided  into 
complete  and  incomplete. 

In  order  to  consider  the  nature  of  luxations,  a 
previous  knowledge  of  the  anatomy  of  the  arti- 
culations, and  of  the  different  modes  of  the  j  unc- 
tion of  bones,  is  necessary.  Thus,  to  form  a 
just  idea  of  the  different  kinds  of  luxation  of 
■which  the  bone  is  susceptible,  of  the  manner  in 
which  it  takes  place,  to  understand  perfectly  its 
symptoms,  easily  seize  the  indications  of  cure, 
and  make  choice  of  the  proper  means  of  fulfil- 
ling them,  the  particular  conformation,  and  mu- 
tual OF  reciprocal  relation  of  the  surfaces  by 
which  the  bones  come  in  contact,  and  are  arti- 
culated, 
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culated,  must  be  previously  known.  These  re- 
lations should  be  learnt  on  fresh  bones  covered 
with  their  cartilages,  and  having  their  cavities 
furnished  with  the  cartilaginous  borders  which 
increase  their  depth,  and  with  the  synovial  glands 
which  furnish  the  liquor  by  which  they  are  mois- 
tened. 

It  is  equally  necessary  to  have  correct  notions 
of  the  muscles  surrounding  the  articulation  ;  of  the 
vessels  and  nerves  in  its  vicinity  ;  of  the  motions 
of  which  the  joint  is  capable,  and  the  changes 
which  the  soft  parts  and  bony  prominences 
undergo  when  these  movements  are  executed. 

After  having  acquired  this  information,  it  is 
necessary  to  know  that  luxations,  as  well  as 
fractures,  present  characters  which  are  general 
and  common  to  all  luxations,  and  objects  whic^i 
are  peculiar  and  confined  to  each  species. 

SECTION  Ir 

Of  the  Differences  of  Luxations. 

Luxations,  taken  in  a  general  point  of  view, 
differ  from  one  another,  i.  with  respect  to  the 
articulation  in  which  they  take  place;   2.  the 
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extent  of  the  dislocation;  3.  the  direction  in 
which  the  bone  is  displaced ;  4.  the  length  of 
time  they  have  continued  ;  5.  the  circumstances 
which  accompany  them,  and  which  mark  thera 
out  as  simple  or  compound ;  6.  and  lastly,  with 
respect  to  the  cause  that  has  produced  them. 

The  extent  and  variety  of  motion  a  joint  ad- 
mits of,  give  the  measure  of  the  tendency  of  the 
bones  composing  it  to  be  luxated.  Thus,  the 
round  or  loose  articulations,  such  as  that  of  the 
humerus  with  the  scapula,  are  those  in  which 
luxations  are  most  frequent;  in  the  ginglymoi- 
dal  articulations,  on  the  contrary,  which  admit 
only  of  motion  in  two  opposite  directions,  they 
afe  very  rare.  The  frequency  of  luxations  in  the 
orbicular  articulations,  and  the  unfrequency  of 
them  in  the  ginglymoldal,  may  be  explained 
from  many  circumstances  independent  of  the 
greater  or  less-  motion  they  admit  of.  In  the 
ginglymoidal,  the  surfaces  of  the  extremities  of 
the  bones  which  come  in  contact,  and  are  adapt- 
ed to  one  another,  are  of  considerable  extent ; 
and  when  a  foreign  power  acts  on  them,  and 
forces  them  in  contrary  directions,  they  have  to 
describe  a  great  space  before  dislocation  takes 
place ;  the  ligaments  which  surround  them  arc 
very  numerous  and  strong,  and  the  muscles 
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placed  on  their  sides  are  disposed  in  a  manner  to 
prevent  their  derangement. 

With  respect  to  the  extent  of  the  dislocation, 
luxations  are  distinguished  into  complete  and 
incomplete :  the  latter  denomination  is  given 
them  when  the  surfaces  of  the  joint  are  yet  in 
contact  by  some  points  of  its  cartilages,  without 
being  entirely  displaced,  but  at  the  same  time 
not  exactly  corresponding.  Incomplete  luxations 
take  place  only  in  the  articulations  by  gingly- 
mus,  as  in  those  of  the  foot,  the  knee,  and  the 
elbow.  When  complete  dislocation  takes  place 
in  these  parts^  the  force  that  has  effected  it  must 
have  been  very  great;  thus  luxation  in  them  is 
almost  always  incomplete.  The  same  is  not'  the 
case  with  the  orbicular  articulations,  the  greater 
number  of  which  are  susceptible  of  no  other  lux- 
ation than  the  complete. 

If  the  head  of  the  humerus  or  femur  is  forced 
on  the  cartilaginous  brim  that  surrounds  and 
deepens  the  cavity  destined  to  receive  it,  the 
osseous  ball,  covered  with  cartilage,  and  hav- 
ing its  surface  smooth  and  lubricated,  comes 
in  contact  with  the  parts  on  which  it  rests  by 
only  a  very  few  points,  and  thus  either  re-en- 
ters the  cavity  it .  has  abandoned,  or  escapes 

entirely 
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entirely  out  of  it :  in  the  latter  case  the  luxation 
is  complete. 

There  are  some  articulations,  which,  though 
truly  orbicular,  may  nevertheless  admit  of  in- 
complete luxations.    For  instance,  the  head  of 
the  astragalus  may  be  so  displaced  as  only  to 
abandon  in  a  partial  manner  the  cavity  in  the 
posterior  face  of  the  os  naviculare ;  but  in  this 
case  the  orbicular  ligament  is  tight,  very  strong, 
and  the  motion  inconsiderable.     Jn  consider-* 
ing  fractures  in  general,  we  have  seen  that 
they  could   not,   like  luxations,    be  distin- 
guished into  complete  and  incomplete,  the  lat- 
ter denomination  not  being  adapted  to  a  solu- 
tion of  continuity  in  one  of  the  bones  of  the 
leg  and  fore-arm.    We  shall  see,  in  treating 
of  luxations  of  the  lower  jaw,  that  some,  on 
a  principle  somewhat  similar,  but  equally  erro- 
neous, have  wished  to  call  incomplete  that  in 
which  only  one  of  the  processes  of  the  max^illa 
is  displaced  from  the  glenoid  cavity  of  the  os 
temporis.    Lastly,  to  conclude  what  relates  to  the 
extent  of  the  dislocation,  when  the  head  of  the 
bone  has  entirely  escaped  from  its  cavity,  it  may 
still  be  forced  to  a  greater  or  less  distance  be- 
tween the  interstices  of  the  muscles. 
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As  to  the  different  directions  in  which  a  bone 
may  be  displaced  :  in  the  round  articulations  it 
may  be  luxated  in  the  direction  of  all  the  radii 
that  pass  from  the  centre  of  the  circle  formed 
by  the  circumference  of  the  articular  cavity* 
7here  is  not,  in  fact,  a  point  of  the  edge  of  the 
glenoid  cavity,  by  which  the  humerus  may  not 
escape.  Nevertheless,  as  shall  be  explained 
when  we  treat  of  particular  luxations,  various 
circumstances  depending  on  conformation  cause 
the  luxation  to  take  place  in  certain  direc- 
tions ^ascertained  by  observation,  so  that  the  va- 
rieties of  luxations  distinguished  by  the  course 
of  the  displaced  bone  are  much  less  numerous 
than  might  at  first  be  supposed.  Luxations  are 
named  superior,  inferior,  anterior,  posterior,  &c. 
according  to  the  approximation  of  the  bone  to 
these  directions.  With  respect  to  the  gingly- 
moidal  articulations,  which,  as  we  have  seen, 
constitute  a  class  entirely  different  from  the  orbi- 
cular, considered  in  what  relates  to  their  luxa- 
tions as  well  as  their  motions,  the  bones  which 
form  them  describe  two  lines,  during  their  luxa- 
tion, which  cross  one  another  at  right  angles;  the 
first  by  passing  from  one  side  to  the  other,  the 
second  from  the  anterior  to  the  posterior  part. 


The 
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The  continuance  of  luxations  constitutes  a 
difference  of  the  highest  importance,  and  influ- 
ences considerably  the  manner  of  treating  them. 
In  fact,  the  reduction  of  a  luxated  bone  which 
has  remained  so  for  several  days,  is  much  more 
difficult  than  that  of  one  more  recently  displaced. 

The  soft  parts,  and  the  bone  itself,  have  ac- 
quired a  certain  position,  and  the  ligaments  and 
muscles  surrounding  the  diseased  joint  become 
stiff,  and  difficultly  yield  to  the  efforts  made  to 
reduce  the  bone.  If  a  certain  number  of  days 
have  elapsed,  the  laceration  in  the  ligaments  may 
be  so  far  cicatrized  as  to  render  the  reduction 
impossible.  Lastly,  the  extremities  of  the  joint 
may  be  grown  to  the  bones  against  which  they 
have  been  forced. 


A  luxation  may  be  simple,  that  Is  to  say,  con- 
sist only  of  the  reciprocal  abandoning  of  the  sur- 
faces of  the  joint,  and  the  laceration  of  the  liga- 
ments which  is  inseparable  from  it  :  it  may,,  be 
complicated  with  greater  or  less  contusion,  with 
a  wound,  fracture,  or  rupture  of  a  blood-ves- 
sel, and  consequently  an  effusion  of  blood  into 
the  cellular  substance,  with  contusion  of  a  con- 
siderable nerve,  and  a  paralysis  of  the  organs  to 
which  it  is  distributed,  &c.  &:c. 

P  3  ,  SECTION 
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SECTION  II, 

Of  the  Causes  of  Luxatmis. 

The   causes  may  be  divided  into  external 
.  and  internal :    both  are  predisposing  or  occa- 
sional. 

The  predisposition  to  luxation  may  depend  on 
circumstances  natural  or  accidental.  The  natural 
are,  the  joint  admitting  of  great  latitude  ofraotion^ 
the  small  extent  of  surfaces  by  which  the  bones 
come  in  contact,  the  laxity  and  snjall  number  of 
the  ligaments  uniting  them,  the  weakness  of  one 
side  of  an  articulation,  arismg,  for  instance,  from 
a  great  notch  on  one  side,  as  is  observed  in  the 
interior  and  inferior  part  of  the  acetabulum. 
Disease,  such  as  a  paralysis  of  the  muscles  which 
surround  an  articulation,  a  debility  and  relaxa- 
tion of  its  ligaments,  give  also  a  ^predispasitioH. 
In  a  paralysis  of  the  deltoid  muscle,  the  weight 
of  the  arm  alone  has  been  known  to  occasion  an 
elongation  and  gradual  relaxation  of  the  round 
ligament  of  the  articulation  of  the  humerus 
with  the  scapula,  and  remove  the  head  of  the 
former  bone  to  the  distance  of  two  or  three  inches 
t  from 
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from  the  glenoid  cavity.  I  have  observed  in  a 
child,  who  laboured  under  an  atrophia  of  the 
muscles  of  the  arm,  an  empty  space  of  nearly  an 
inch  between  the  head  of  the  borie  and  the  sur- 
face of  the  cavity,  which  could  be  distinctly  felt 
through  the  emaciated  deltoid  muscle. 

Sometimes  the  relaxation  of  the  ligaments 
appears  without  any  evident  cause,  and  gives 
such  a  disposition  "to  luxations,  that  they  take 
place  from  the  slightest  causes  :  such  was  the 
case  of  a  woman,  who  could  not  yawn  even  mo- 
derately without  luxating  the  lower  jaw.  It 
may  not  be  amiss  to  observe,  that  these  lux- 
ations, depending  on  the  excessive  relaxation  of 
the  ligaments,  are,  on  account  of  the  relaxa- 
tion itself,  very  easily  reduced. 

A  swelling  or  distention  of  the  cartilages 
of  the  joints  and  caries  of  the  bones,  may 
also  dispose  to  luxations  ;  but  in  these  cases, 
the  affection  of  the  cartilages  and  the  caries  con- 
stitute a  particular  and  primary  disease.  Luxa- 
tion is  to  be  considered  then  only  as  an  addi- 
tional symptom ;  and  it  is  perhaps  without  found- 
ation, as  shall  be  mentioned  in  the  chapter  on- 
spontaneous  luxations  of  ihc  femur,  that  au- 
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thors  have  ranked  this  disease  of  the  hip  among 
these  affections. 

In  order  that  external  violence,  a  blow,  a  fall, 
or  even  the  action  of  the  muscles,  prodace  lux- 
ation in  a  round  articulation,  the  axis  of  the 
bone  must  be  placed  in  a  direction  mOre  or  less 
oblique  with  respect  to  the  surface  with  which  it 
is  articulated.  If,  for  example,  the  os  humeri 
hang  exactly  along  the  sides  of  the  body,  or  per- 
pendicularly with  respect  to  the  glenoid  cavity  of 
the  scapula,  no  force  is  capable  of  luxating  it. 
If  a  person  fall  on  the  elbow  while  the  fore-arm 
is  in  this  position,  the  head  of  the  humerus  will 
be  forced  against  the  cavity  formed  to  receive  it ; 
but  if  the  arm  be  removed  from  the  body,  the 
axis  of  the  os  humeri  will  fall  obliquely  on  the 
surface  of  the  glenoid  cavity,  which  will  favour 
its  passing  out  of  the  socket;  and  this  disposition 
to  luxate  will  be  increased  in  proportion  as  the 
angle  formed  by  the  axis  of  the  bone  with  the 
surface  of  the  cavity  deviates  from  a  right 
angle. 

A  fall,  or  any  other  kind  of  external  violence, 
may  cause  a  luxation  almost  always  incomplete  in 
the  ginglymoidal  articulations;  but  in  the  round 
articulations,  the  action  of  the 'muscles  has  con- 

stantly 


OF  THE  CAUSES  OP  LUXATIOKS.  4I 


stantly  a  share.  Thus,  for  instance,  if  a  person 
fall  on  the  elbow  whilst  the  arm  is  raised  from 
the  body  and  carried  directly  outwards,  the  shock 
which  this  part  receives  will  certainly  tend  very 
much  to  force  the  head  of  the  humerus  out  of 
its  cavity  on  the  lower  and  internal  side  ;  but  the 
action  of  the  pectoralis  major,  latissimus  dorsi, 
and  teres  major,  contributes  very  much  to  it. 
In  fact,  the  elbow,  resting  on  the  ground,  be- 
comes the  fulcrum,  or  centre  of  motion  of  the 
humerus ;  in  this  state  we  obey  a  mechanical  in- 
stinct, which  leads  us  suddenly  to  bring  the  arm 
close  to  the  body ;  and  as  the  resistance  made 
by  the  ground  prevents  this,  the  violent  and  in- 
stantaneous contraction  of  the  pectoralis  uiajor, 
latissimus  dorsi,  and  teres  major,  draws  down- 
wards and  inwards  the  head  of  the  humerus,  the 
luxation  of  which  is,  as  we  have  demonstrated, 
the  effect  of  two  causes. 

In  this  instance,  we  have  S6en  how  muscular 
action-conduces  to  luxations  in  the  round  articu- 
lations ;  in  some  cases,  this  action  alone  is  suffi- 
cient to  effect  them.  It  is  in  this  way  that  vio- 
lent convulsions  produce  luxations  as  well  as 
fractures. 
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Whatever  may  be  the  manner  in  which  the 
causes  act,  luxations  are  always  accompanied 
with  more  or  less  laceration  of  the  ligaments 
surrounding  the  joint;  and  in  the  round  arti- 
culations, as  those  of  the  shoulder  and  hip, 
the  fibrous  capsules  are  always  torn. 


SECTION  III. 

Of  ihs  Symptoms  of  Luxation, 

We  will  not  mention  pain  and  inability  of 
TOOving  the  limb,  as.  they  are  equivocal  symp- 
toms, and  common  to  luxations,  fractures,  and 
simple  contusion.  They  are  not,  however,  to 
be  entirely  overlooked;  but  when  we  make  a 
diagnosis,  we  should  endeavour  to  found  it  on 
the  existence  of  symptoms  manifest  to  the  senses, 
such  as  an  elongation  or  shortening  of  the  limb, 
a  change  in  its  shape  and  direction,  and  lastly, 
the  absolute  impossibility  of  performing  certain 
motions.  We  will  say  little  on  the  manner  of 
ascertaining  the  existence  of  these  different  symp- 
tftm?,  as  we  have  already  spoken  of  it  in  giving 
the  general  history  of  fractures. 

-A  luxation 
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A  luxation  cannot  possibly  exist  without  the 
affected  limb  being  either  lengthened,  as  hap- 
pens in  the  inferior  extremity,'  when  the  head 
of  the  femur  passes  out  downwards  and  in-* 
wards,  and  rests  in  the  foramen  ovale,  or  short- 
ened, as  takes  place  when  the  same  bone  is 
luxated  upwards  and  backwards,  and  has  its 
superior  extremity  directed  towards  the  exter- 
nal depression  in  the  ilium.  In  truth,  the 
shortening  or  elongation  is  rarely  observed  but 
in  the  orbicular  articulations;  however,  the 
absence  of  these  symptoms  in  the  ginglymoidal 
is  amply  compensated  by  the  superficial  situation 
of  the  bones,  which  renders  it  easy  to  ascertain 
their  relative  positions. 

The  direction  of  the  bftne  is  changed ;  for  the 
luxated  end  cannot  leave  its  natural  place  with- 
out having  the  other  carried  in  a  direction 
contrary  to  it.  Thus,  in  the  luxation  of  the 
humerus  downwards  and  inwards,  the  arm  is 
placed  obliquely  downwards  and  outwards,  in- 
stead of  falling  straight  along  the  side.  This  symp- 
tom, taken  from  the  direction  of  the  member,  is, 
like  many  others,  much  easier  to  be  distinguished 
in  recent  luxations  than  in  those  that  have  con- 
tinued for  a  considerable  time.  From  the  change 
of  situation  ^nd  direction  of  the  bone,  there  must 

necessarily 
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necessarily  result  a  relaxation  of  some  muscles, 
whilst  others  are  considerably  overstretched  and 
strained,  as  may  be  seen  with  respect  to  the  del- 
toid muscle  in  cases  of  luxations  of  the  humerus, 
which  are  the  most  frequent.  This  unequal 
and  unnatural  tension'  and  relaxation  of  the 
muscles  may  contribute  also  in  aiding  us  to  form 
a  diagnosis  in  cases  of  luxation. 

The  change  in  the  shape  of  the  limb  is  also 
removed  by  time.    In  fact,  one  would  presume, 
from  the  manner  in  which  the  shape  of  the  point 
of  the  shoulder  is  restored  after  a  luxation  of  the 
humerus  by  a  projection  of  bone  arising  from  the 
convex  edge  of  the  acromion,  that  the  head  of 
the  OS  humeri  was  not  forced  into  the  axilla. 
In  these  alterations  of  the  natural  shape  of  the 
limbs,  we  are  to  comprehend  the  changed  rela- 
tions of  the  eminences  of  a  joint  to  one  another, 
the  existence  of  projections  in  places  where  the 
limb  should  present  depressions,  and  depressions 
where  it  should  present  eminences.    In  the  lux- 
ation of  the  arm  inwards  and  downwards,  a  hard 
tumour  is  felt  in  the  axilla,  which,  on  account  of 
its  roundness,  is  easily  ascertained  to  be  this  part 
of  the  bone. 


Our 
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Our  limbs,  even  when  fractured,  may  be  made 
to  perform  several  motions,  and  be  put  in  various 
attitudes.  In  a  fracture  of  the  femur,  the  sur- 
geon, not  in  truth  without  causing  more  or  less 
pain  to  the  patient,  may,  by  taking  hold  of  the 
leg,  move  it  round  in  a  circular  direction,  and 
may  point  the  foot  inwards  and  outwards — mo- 
tions altogether  impossible  in  luxations,  before 
the  reduction  of  the  displaced  bone. 

By  combining  all  these  symptoms,  it  is  impos- 
sible to  form  a  wrong  diagnosis  in  cases  of 
luxation.  A  mistake  would  be  extremely  dan- 
gerous;  for  if  the  luxation  be  not  discovered, 
the  patient  attributes  his  not  being  able  to  use 
his  limb  to  the  contusion  and  pain;  but  if  the 
continuance  of  the  symptoihs  induce  him  to  have 
recourse  to  other  persons  better  instructed  or 
more  attentive, ,  they  ascertain  the  nature  of  the 
affection,  to  the  no  small  shame  of  the  surgeon 
who  has  mistaken  it.  Instances  of  errors  of  this 
kind  are  more  frequent  than  one  wbuld  ima- 
gine, especially  in  the  country,  where  the  branch 
of  surgery  which  we  treat  of  in  this  work  is  often 
in  the  hands  of  ignorant  persona. 


SECTION 


46        OF  THE  PROGNOSIS  IN  -LUXATIOMS, 


SECTION  IV. 

Of  the  Prognosis  in  Luxatio7is. 

The  luxations  which  take  place  in  thegingly- 
moidal  articulations,  differ  much  from  those  in 
round  articulations,  in  what  relates  to  prognosis, 
as  well  as  in  many  other  points  of  view  :  the  latter 
are  much  less  dangerous  than  the  former.  As  the 
action  of  muscles  has  a  great  share  in  producing 
them,  the  violence  done  to  the  external  parts  is 
lessj  and  the  laceration  of  the  soft  parts  is  not 
so  considerable  :  even  in  articulations  of  the 
same  kind,  the  extent  of  the  evil  is  measured 
by  the  largeness  of  the  surfaces  of  tire  joint,  the 
number  and  strength  of  the  muscles  surround- 
ing it,  and  the  thickness  and  number  of  its  liga- 
ments. It  is  for  these  reasons  that  luxations 
of  the  foot  and  knee  are  more  dangerous  than 
those  of  the  elbow  and  wrist:  the  former  re- 
quire a  much  greater  degree  of  external  violence 
lo  produce  them,  in  consequence  of  which  the 
injury  done  to  the  soft  parts  is  much  greater. 

A  difficulty  in  reducing  the  luxated  bone 
renders  the  luxation  more  or  less  troublesome, 
r  With 
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With  respect  to  this  point,  luxations  of  the 
round  articulations  are  more  unfavourable  than 
those  of  the  ginglymoidal ;  those  of  the  femur 
more  than  those  of  the  humerus,  because  the 
efforts  to  reduce  the  former  are  often  counter- 
acted by  the  action  of  very  powerful  muscles. 

Luxations  arising  from  a  swelling  of  the  car- 
tilages of  the  joints,  from  a  caries  of  the  bones^ 
or  from  a  relaxation  of  the  ligaments,  are  al- 
ways attended  by  more  grievous  consequences 
than  those  occasioned  by  external  violence.  Last- 
ly, a  contusion  more  or  less  considerable,  lacera- 
tion of  vessels,  or  destruction  of  the  substance 
of  nerves,  render  the  prognosis  more  or  less  un^ 
favourable.  The  latter  circumstance  occasions  a 
paralysis  of  the  muscles  to  which  the  disorga- 
nized nerve  furnished  branches.  We  have  seen, 
in  a  luxation  of  the  humerus  downwards  and  in- 
wards, a  paralysis  of  the  deltoid  muscle  produced 
by  the  violent  contusion  of  the  circumflex  nerve, 
which  is  chiefly  bestowed  on  that  muscle. 


SECTION 
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SECTION  V. 

Oeneral  Treatment  of  Luxations. 

To  reduce  the  luxated  bone,  keep  it  in  its 
place,  and  prevent  or  renfove  the  symptoms  with 
which  the  luxation  maybe  complicated,  form  the 
three  indications  which  are  to  be  fulfilled  in  the 
treatment  of  luxations.  The  reduction  is  accom- 
plished, ais  in  cases  of  fracture,  by  three  means 
opposite  in  their  action,  but  tending  to  the  same 
end,  viz.  extension,  counter-extension,  and  co- 
aptation. It  is  useless  to  repeat  the  definition 
of  each  of  these  terms,  and  in  what  each  of  these 
motions  consists. 

The  reduction  of  a  luxation  is  the  most 
difficult  and  important  part  of  the  treatment 
of  it.  Contrary  to  what  takes  place  in  fractures, 
which  are  easily  reduced,  but  difficultly  kept  ^o, 
luxations  are  hard  to  reduce ;  but  when  the  bone 
is  once  adjusted,  it  is  easily  kept  in  its  place.  It 
will  not  then  be  useless  to  examine  minutely  all 
the  particulars  of  this  operation  ;  and  first,  with 
respect  to  extension,  we  will  examine  in  order 
on  what  part  the  apparatus  for  making  it  should 
be  applied,  the  means  employed  for  this  pur- 
pose. 


0 


^ose,  the  degree  of  force  to  be  used^  and  the  di- 
rection in  which  it  is  to  be  made. 

The  extending  force  should  be  applied,  iiot  on 
thd  luxated  bone,  but  on  that  with  which,  it  is 
articulated,  and  as  fir  as  possible  from  it. 
The  observance  of  this  precept  is  still  more  ne- 
cessary in  luxations  than  in  fractures. 

All  the  ancient  authors  advised  applying  the 
;  'extending  force  on  the  lu;xated  bone;  for  in- 
stance, to  apply  it  above  the  knee  in  luxations  of 
the  femur,  and  above  the  elbow  in  those  of  the 
iiumerus.    Many  of  the  moderns  hive  followed 
their  instructions;  and  this  mode  is  found  re^ 
-commended  by  J.  L.  Petit  and  Duverney,  in  , 
their  Treatises  on  the  Diseases  of  the  Bonesi  ' 
Two  members  of  the  Academy  of  Surgery,  Fa- 
•bre  and  Dapouy,  saw  the  inconvenience  of  this 
practice,  and  substituted  for  it  a  mode  of  treat- 
kient  now  generally  adopted.    Their  practice^ 
which  consists  in  applying  the  eJctending  force 
on  the  bone  that  articulates  with  the  luxated 
one,'  has  two  most  important  advantages  :  first, 
the  muscles  that  surround  the  luxated  bone 'are 
not  compressed,    nor  stimulated  to  spasmodic 
contractions,  which  would  prevent  the  reduction, 
not  only  by  opposing  a  force  superior  to  that 
ismployed  for  the  purpose  of  reduction,  but 
i    TOL.  lu  E  also 
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also  by  retaining  the  head  of  the  bone  engag* 
cd  in  the  interstices  of  the  contracted  muscles. 

•  ■  ■ 

Secondly,  the  extending  force  is  much  more 
considerable  than  can  be  obtained  by  the  other 
mode;  for,  as  Dupouy  has  observed,  by  elon- 
gating thus  the  arm  of  the  lever,  we  acquire  a 
degree  of  power,  which  the  difficulties  presented 
in  a  great  number  of  cases  often  force  us  to 
have  recourse  to. 

It  has  been  apprehended,  it  is  true,  that  the 
extending  force  applied  at  a  distance  frota  the 
luxated  bone,  would  lose  in  the  articulations  of 
the  limb  a  part  of  its  effect :  thus,  it  has  been 
said,  that  a  part  of  the  extending  force  applied 
at  the  wrist  in  a  luxation  of  the  humerus,  is 
employed  in  elongating  the  ligaments  of  the 
elbow  joint.  But  this  objection  is  ill  founded  : 
all  the  muscles  which  go  from  the  humerus  to 
the  fore-arm,  by  strengthening  the  articulation 
of  these  bones,  make  it  ansv^er  as  a  continued 
lever,  along  which  the  force  is  communicated 
without  any  loss. 

Force  applied  by  the  hands  of  intelligent  and 
strong  assistants,  is  preferable  to  any  mecha- 
nical means  in  the  reduction  of  luxations :  the 
number  of  assistants  may  be  increased  at  will, 
and  the  force  proportioned  to  the  resistance  that 

is 
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is  experienced  :  should  there  not  be  room  for  a 
sufficient  number. to  grasp  the  limb,  they  may 
pull  by  a  napkin  folded  longitudinally,  and 
tied  on  the  lirab.    The  quantity  of  force  em- 
ployed, though  it  is  impossible  to  ascertain  it 
exactly,  is  better  known  when  we  make  use 
of  a  certain  number  of  assistants,  than  when  we 
use  a  pulley,  which  may  act  with  such  force 
without  our  perceiving  it,  as  to  lacerate  the  mus- 
cles, ligaments,  and  even  the  skin  which  covers 
•the  articulation,  and  thus   occasion  the  most  - 
direful  sufterings. 

It  is  impossible  to  assign  the  precise  degree 
of  force  to  be  employed :  it  is  to  be  varied  and 
proportioned  according  to  the  strength  of  the  pa- 
tient and  the  number  and  force  of  the  muscles 
surrounding  the  articulation.    It  has  been  said, 
■that  ih  reducing  a  luxation  there  is  occasion  for 
more  address  than  force :  it  would  be  true  to  say 
that  the  union  of  both  is  necessary.    Often,  six. 
assistants  accomplish  that  which  three  cannot  do, 
and  nine  or  ten  performthat  which  cannot  be  done 
by  six.  But  when  the  reduction  cannot  be  efFect- 
ed  by  the  number  of  assistants  which  we  in  rea- 
son suppose  capable  of  overcoming  the  resist- 
ance, all  further  attempts  must  be  suspended. 
The  action  of  pullies,  or  any  other  machine  ana- 

E  2  logous 
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logons  to  them,  would  sooner  tear  the  integuments 
than  produce  an  elongation  of  the  muscles. 

As  to  the  direction  in  which  the  extending 
force  is  to  .be  applied  :  at  first  it  should  be  the 
same  as  that  which  the  dislocation  has  given  to 
the  luxated  bone.  In  order  to  prove  how  indis- 
pensably necessary  this  rule  is.  Jet  us  suppose 
that  the  head  of  the  humerus,  luxated  inwards, 
is  forced  into  the  fossa  subscapulans,  between  the 

-subscapularis  muscle  and  the  scapula  :  in  this 
case,  the  elbow  is  not  only  moved  out  from  the 
trunk,   but  even  carried  backwards.  Now, 

'should' we'-' COmnaejice  the  reduction  by  pulling 
in  the  natural  direction  of  the  humerus,  that  is, 
directly  outwards,  the  head  of  the  bone  would 
be  pressed  against  the  fossa  subscapularis,  it 
would  not  slide  along  easily,  the  force  would 

'be  spent  iti  pushing  the  scapula  backwards,  and 
the  irritation  would  excite  the  contraction  of 

■the  rnusc?les  "in  the  part ; where  the  head  of  the 
bone  has  been  carried. 

•  ^Extension  is  then  ta:  b0  made  at  first  in 
-the  direction  which  the  luxated  bone  ^as', taken  ; 
but  in  proportion  as  the .  muscles  elongate  and 
yield  to  the  force  acting- on  them,  the  bone  is  to 
be  gradually  brought  back  to  its  naturaj  position  ; 
in  this  way  the  head  of .  tl^^  bone  is  disengaged 
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from -the  parts  in  which  it  has  been  placed,  and 
is  brought  back  to  the  cavity  it  has  left,  by  mak- 
incr  it  describe  the  same  course  it  took  in  escap- 
ing  from  it. 

The  best-directed  extension  will  be  useless,  if 
the  bone  with  which  the  luxated  one  has  been 
articulated  is  not  kept  motionless  by  counter-ex-, 
tension,  a  force  equal  to  the  other,  but  made  in 
a  contrary  direction.  The  counter-extending 
power  applied  to  the  luxated  bone  itself,  would 
be  attended,  in  almost  every  case,  with  the  double 
inconvenience  of  producing  a  spasmodic  eon- 
traction  of  the  muscles,  and  preventing  the  elon- 
gation of  them  necessary  for  the  reduction.  Let. 
us  suppose  that  in  a  luxation  of  the  thigh,  the 
counter-extending  fillet  be  applied  in  the  fold 
of  the  groin  of  the  diseased  side,  the  consequence 
will  be,  that  the  rectus  internus  and  adductores 
muscles,  in  a  state  of  tension  between  the  pelvis 
and  thigh,  will  be  curved  inwards,  and  conse- 
quently shortened  when  their  elongation  is  ab- 
solutely necessary  ;  besides,  the  compression  they 
experience  will  also  increase  their  contraction.  It 
must  be,  then,  as  in  cases  of  fracture,  on  the 
part  placed  immediately  above  the  luxated  bone 
that  we  are  to  apply  the  counter-extending  force; 
it  is  made  by  means  of  fillets,  pulled  by  a  num- 
ber of  assistants^  equal  to  that  of  those  who  make 

E  3  the 
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the  extension.    As  to  the  direction  in  which  this 
force  is  to  be  made,  it  should  be  always  perpen- 
dicular to  the  surface  of  the  luxated  joint.    In  a 
luxation  of  the  elbow,  for  instance,  the  counter- 
extension  should  be  made  in  a  line  parallel  to 
the  OS  humeri ;  and  in  a  similar  affection  of  the 
femur,  this  force  applied  to  the  pelvis  should  be 
made  perpendicularly  to  the  suriace  of  the  aceta- 
bulum.   The  same  rule  is  to  be  observed  with 
respect  to  the  shoulder  in  luxations  of  the  hume- 
rus, as  will  be  mentioned  in  treating  of  parti- 
cular luxations.    Counter-extension  is  in  some 
sort  a  vis  inerti£e  ;  for  this  reason  the  most  intel- 
ligent assistants  should  be  placed  to  make  exten- 
sion, the  degree  of  which  should  be  directed  by 
the  surgeon.     Coaptation  is  easily  performed, 
when  the  extension  is  sufficient :  in  a  luxation  of 
the  humerus,  when  the  head  of  the  bone  is  dis- 
engaged, and  the  assistants  bring  it  hastily  to 
its  natural  direction,  the  surgeon  seizes  the  mo- 
ment, and  with  one  hand  presses  oh  the  su- 
perior and  internal  part  of  the  arm,  whilst,  at 
the  same  time,  with  the  other  he  supports  the 
elbow,  and  thus  conducts  the  head  of  the  bone 
into  the  glenoid  cavity.    If  a  luxation  take  place 
in  aginglyraoidal  articulation,  as  it  is  rarely  com- 
plete, in  such  cases  wc  use  extension  and  counter- 
extension  only  with  the  view  of  diminishing  the 
.  friction  of  the  surfaces  of  the  joint,  necessarily 

occasioned 
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occasioned  by  the  opposite  motions  given  them  in 
order  to  place  them  in  their  natural  situation. 

By  an  exact  observance  of  the  general  rules 
just  laid  down,  we  shall  be  able,  in  almost  all 
cases,  to  reduce  luxations.  However,  when  the 
operation  fails,  notwithstanding  the  most  judi- 
cious attempts  to  accomplish  it,  the  cause  of  fai- 
lure must  be  looked  for.  Sometimes  it  is  owing 
to  the  insufficiency  of  the  means  employed  ;  then 
we  succeed  by  increasing  the  number  of  assistants, 
or  by  diminishing  the  muscular  force  of  the  pa- 
tient, which  is  done  in  various  ways. 

Change  of  posture  often  produces  this  effect ; 
we  have  seen  patients,  who,  while  seated  on  a 
chair,  and  supporting  themselves  with  the  feet 
against  the  ground,  could  not  have  had  their 
luxations  reduced  by  the  greatest  efforts.  By- 
extending  them  on  a  long  and  settled  table, 
their  muscles,  deprived  of  a  centre  of  motion, 
yielded  with  an  unexpected  facility. 

,  If  this  means  proves  insufficient,  the  patient 
is  to  be  repeatedly  bled,  after  short  intervals  ;  he 
is  to  use  the  warm  bath,  and  be  confined  to  a 
very  low  diet.    At  the  end  of  twenty-four  hours, 

E  4  when 
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when  he  is  brought  down  by  this  treatment,  the 
luxation,  before  irreducible  in  appearance,  may 
now  be  reduced  with  facihty.  The  state  of 
intoxication,  induced  by  spirituous  hquors  or 
opium,  is  favourable :  the  muscles  attached  to 
the  luxated  bone  participate  in  the  general  debi- 
lity, and  elongate  by  the  slightest  effort.  It  is 
thus  that  Citizen  Boyer  alone,  and  at  the  first 
attempt,  while  the  assistants  were  preparing  the 
apparatus,  reduced  a  luxation  of  the  arm  of  an 
intoxicated  postillion.  Some  authors  have  even 
advised  to  intoxicate  the  patiepts,  when  the  lux- 
ations could  not  be  reduced  by  the  ordinary 
means  ;  and  cases  have  been  met  with,  in  which 
eyen  this  practice  has  failed. 

Lastly,  o.ne  more  resource  remains,  which  has 
sometimes  succeeded ;  it  was  first  employed  by 
Lecat,  in  a  luxation  of  the  jaw,  and  consists  in 
fatiguing,  by  continual  action,  the  muscles  which 
surround  the  luxated  bone.  It  is  vvell  known 
that  the  contractile  faculty  of  our  organs  is  ex- 
hausted by  exercising  them  too  long^  and  that 
the  frequent  repetition  of  their  contractions  neces- 
sarily brings  about  a  collapse  :  the  surgeon  just 
cited,  -availed  himself  of  this  fact.  The  levatores 
piuscles  of  the  Ipwer  jaw  were  spasmodically 

contracted^ 
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contracted,  in  a  case  of  luxation  of  that  bone, 
and  would  not  admit  of  having  it  brought  down : 
Lccat  introduced  a  small  stick  between  the  teeth, 
and  making  use  of  it  as  a  lever,  combated  the 
action  of  the  muscles,  until  they  fell  into  a  state 
of  atony,  and  allowed  him  to  accomplish  the 
reduction.  David  has  derived. similar  advantages 
from  the  same  practice,  in  luxations  of  the  thigh 
and  arm.  This  circumstance  enables  us  to  ex- 
plain why  a  luxation  that  has  resisted  the  fruit- 
less efTorts  of  an  intelligent  surgeon,  aided  by  a 
sufficient  number  of  assistants,  afterwards  yields 
to  a  much  less  considerable  force,  used  by  a  less 
dextrous  practitioner. 

With  respect  to  luxations  that  have  been  mis- 
taken, and  not  reduced  for  several  days  after  the 
accident ;  the  swelling  of  the  ligaments,  and 
other  soft  parts,  the  contraction  of  the.  hole  in 
the  capsule,  through  which  the  head  of  the  bone 
passed,  render  the  reduction  of  them  difficult,  if 
not  altogether  impossible.  The  use  of  warm 
baths  and  pumping  is  then  recommended,  with 
a  view  of  emptying,  as  it  were,  and  rendering 
pliable,  the  parts  about  the  joint :  exercise  should 
be  combined  with  these,  and  the  luxated  bone 
should  be  kept  in  motion  for  some  time  every 
day,  in  order  to  disengage  its  head,  relax  the 

soft 
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50tt  parts,  and  enlarge  the  opening  by  which  it 
is  to  pass. 

All  these  endeavours  are  very  often  fruitless, 
in  cases  where  more  than  a  month  has  elapsed 
since  the  luxation.  The  term  beyond  which  wc 
cannot  hope  to  reduce  luxations  of  the  gingly* 
moidal  articulations,  is  much  shorter ;  after 
twenty  or  twenty-four  days,  they  are  in  general 
irreducible,  from  an  anchylosis  having  taken 
place. 

We  know  that  a  luxation  is  reduced  from  the 
limb  having  recovered  its  natiiral  length,  shape, 
and  direction,  and  from  the  capability  of  perform- 
ing certain  motions  impossible  in  luxations.  The 
limb  should  not  be  moved  but  with  the  greatest 
caution  :  a  relapse  of  a  luxation  of  the  humerus 
has  taken  place,  and  a  second  operation  has  been 
rendered  necessary,  by  incautiously  carrying  the 
hand  to  the  forehead  by  a  semicircular  motion. 

The  cessation  of  pain  has  been  considered  a 
sign  of  the  bone  having  entered  its  natural  si- 
tuation :  by  cessation,  we  are  to  understand  a 
remarkable  diminution,  rather  than  a  total  dis- 
appearance of  pain.  Lastly,  the  noise  made  by 
tlic  head  of  the  bone  on  entering  its  cavity,  is  an 

uncqui- 
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unequivocal  sign  0^  the  luxation  being  reduced. 
It  is  necessary  to  oh^^^^  all  these  symptoms,  iti 
order  to  be  convinced  that  the  reduction  has 
taken  place ;  by  doing  so  we  shall  be  seldom 
mistaken,  though  instances  to  the  contrary  have 
been  sometimes  met  with. 

We  very  rarely  fail  to  reduce  a  recent  luxa- 
tion, and  perhaps  there  are  none  absolutely  irre- 
ducible :  thus  we  ought  not  to  be  discourao"ed 
and  desist,  when  we  cannot  easily  obtain  the 
reduction,  but  multiply  our  means,  and  endea- 
vour to  surmount  the  obstacles. 

To  preserve  the  luxated  bone  in  its  place,  we 
have  only  to  keep  the  limb  without  motion. 
Thus,  as  the  humerus  cannot  be  luxated  but 
when  it  is  at  some  distance  from  the  body,  a  re- 
turn  of  its  dislocation  will  be  prevented  by 
tying  the  elbow  to  the  lateral  parts  of  the  trunk. 
The  bandage  employed  for  keeping  the  limb  mo- 
tionless, should  be  applied  on  the  opposite  ex- 
tremity of  the  bone.  Thus,  after  a  luxation  of 
the  arm,  when  we  apply  on  the  elbow  the  means 
for  keeping  the  bone  in  its  place,  we  act  on  that 
point  of  the  humerus  the  most  distant  from  its 
articulation  with  the  scapula,  and  the  force  thus 
applied  to  the  extremity  of  the  lever  is  much  in- 
^  '  creased. 
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creased.  The  same  rule  s^llhd  be  observed  in 
the  apjDlieation  of  a  band^||||^to  the  chin,  after  a 
luxation  of  the  jaw.  This  practice  is  preferable 
to  the  use  of  the  chevesire ;  consequently  all  au- 
tiiors  recommend  it  in  this  particular  case  ;  but 
they  have  overloSked,  in  other  cases,  the  prin- 
ciple established  above,  and  from  which  they 
derived  such  happy  effects  in  the  treatment  of 
luxations  of  the  jaw.  Thus,  the  spica  bandage 
for  the  scapula,  and  that  for  the  groin,  are  very 
defective  in  cases  of  luxation  of  the  arm  and 
thigh;  for,  by  acting  on  the  centre  of  motion 
of  these  bones,  they  are  incapable  of  keeping 
them  fixed. 

When  the  luxation  arises  from  any  internal 
cause,  such  as  paralysis  of  the  muscles,  relaxa- 
tion of  the  ligaments,  or  general  debility,  we  en- 
deavour to  remove  the  cause  by  appropriate  re- 
medies, and,  at  the  same  time,  restore  the  luxated 
bone  to  its  proper  place,  and  keep  it  fixed. 

Amongst  the  accidents  with  which  luxations 
are  complicated,  contusion  is  certainly  the  most 
frequent.  They  may  also  be  accompanied  with 
inflammation,  wounds,  rupture  of  vessels,  con-^ 
tusion  of  nerves,  and  even  fracture.  In  treating 
in  general  pf  the  latter,  we  have  said,  that  in 

such 
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•  such  case  luxatldfjjklvvays  preceded  the  frac- 
ture; and  that  it  ^m^k  impossible  to  conceive, 
that  a  bone,  in  wn^n  a  solution  of  continuity 
took  place,  could  be  luxated.  The  treatment  to 
be  adopted  in  this  troublesome  complication  has 
been  also  pointed  out.  The  other  symptoms 
supervening  to  luxations,  are  treated  as  if  they 
u'ere  complicated  with  fractures;  we  have  nothing 
then  to  add  to  what  has  bejsn  said  on  that  sub- 
ject. It  is  proper,  however,  to  observe,  that 
paralysis,  arising  from  a  contusion  of  the  nerves, 
is  a  frequent  consequence  of  luxations  of  the 
arm  ;  and  when  we  consider  the  relation  betweeu 
the  head  of  the  humerus,  and  the  brachial  plexus, 
we  are  astonished  that  it  docs  not  happen  oftener 
than  it  really  does. 

When  a  luxated  bone  is  not  reduced,  some- 
times it  remains  in  the  place  into  which  it  has 
been  forced;  but  much  oftener  it  changes  its  si- 
tuation :  it  is  carried  along  by  the  action  of  the 
muscles,  and  is  removed  farther  and  farther  from 
,the  cavity  of  the  joint.  It  is  in  this  way  that  in 
luxations  of  the  thigh  upwards  and  outwards, 
the  glutei  muscles,  by  making  the  convex  sur' 
face  of  the  head  of  the  femur  slide  along  the  ex- 
ternal depression  of  the  ilium,  which  it  touches 
only  by  a  small  point,'  force  up  the  bone,  until 

the 
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the  shortening  of  the  llmbijl  as  considerable  as 
the  natural  extensibihtyjj|^the  parts  will  admit. 

But,  whether  the  head  of  the  luxated  bone 
preserve  its  first  position,  or  take  another,  the 
pressure  it  makes  on  the  bone  on  which  it  rests 
produces  two  effects ;  the  head  of  the  one  is 
flattened,  while  a  depression  is  made  in  the  other. 
The  cavity  of  the  joint  sometimes  preserves  its 
natural  state,  and  sometimes  its  depth  diminishes^ 
the  latter  takes  place  when  the  head  of  the  bone 
remains  near  its  cavity,  and  compresses  the  cir- 
cumference of  it.    The  ligaments  grow  thick, 
their  lacerations  consolidate,  and  they  acquire 
a  greater  consistence  than  natural.    The  mus- 
cles, impeded  in  their  action,  lose  their  con- 
sistence, become  of  the  nature  of  ligaments,  and 
sometimes    even    are   attached   to  the  liga- 
ments by  a  deposition  of  osseous  matter,  and 
thus  form  a  kind  of  bony  case,  which  constitutes 
with  the  displaced  bone  a  new  articulation. 

If  the  bone  is  not  reduced,  the  limb  remains 
deformed,  and  scarcely  any  use  can  be  made  of 
it  for  some  rrv)nths ;  but  in  time  it  gradually 
comes  to  its  natural  direction  ;  and  when  the 
head  of  the  bone  has  acquired  a  certain  mobility 
in  its  new  articulation,  it  is  capable  of  consider- 
able 
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able  latitude  of  motion.  Nevertheless,  the  mus- 
cles, from  being  compressed  and  obstructed  in 
their  action,  decay,  arid  the  size  of  the  limb  di- 
minishes :  this  diminution  is  much  more  remark- 
able in  children  than  in  adults.  This  difference 
is  so  great,  that  it  may  be  distinguished  at  first 
sight  whether  the  accident  happened  during 
infancy  or  maturity. 


CHAPTEa 


CHAPTER  V. 

OF  LUXATIONS  OF  THE  LOWER  JAW. 

This   bone   can   only  be  luxated  anteriorly, 
whether  one  or  both  condyles  escape  from  th^ 
glenoid   cavities  of  the  ossa  temporum,  with 
which  it  is  articulated.    Luxations  of  it  are  de- 
nominated complete  or  incomplete ;  but  these 
denominations  are   erroneous^   as  they  would 
lead  us  to  believe,  that  the  bone  rnay  be  lux- 
ated without  its  condyles  being  removed  entirely 
from  the  glenoid  cavities  of  the  temporal  bones. , 
Every  luxation,  but  that  anteriorly,  is  rendered 
impossible  by  the  natural  conformation  of  the 
parts.    In  reality,  before  a  luxation  backwards 
Gould  take  place,  the  maxilla  inferior  must  be 
elevated  above  the  point  of  contact  of  the  arch 
formed  by  the  teeth,  and  meet  no  opposition  to 
its  dislocation  in  this  direction  from  the  osseous 
portion  of  the  auditory  canal ;  and  further,  it 
must  be  effected  without  the  aid  of  any  muscle. 
Luxations  laterally,  to  the  right  or  left,  are  equally 
impossible,  on  account  of  the  resistance  made 
by  the  spinous  processes  of  the  sphenoid  bone, 
and  the  internal  ligaments  of  the  articulation. 

These 
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These  ligaments,  like  all  the  others  of  the  same 
part,  would  in  truth  afford  a  feeble  resistance ; 
for  the  muscles  are  here  very  evidently  the  prin- 
cipal means  of  strengthening  the  articulation : 
but,  independently  of  these  considerations,  it  is 
evident,  from  the  form  of  the  bone,  that  a  blow 
given  to  it  on  its  sides,  tends  rather,  by  increas- 
ing its  curvature,  to  fracture  it,  than  to  lux- 
ate it. 

in  very  young  infants,  any  luxation  of  the 
jaw  is  impossible  i  in  ihem  the  body  and  branches 
of  the  bone  meet  at  an  obtuse  angle.  Now,  from 
this  conformation,  it  follows,  that  the  condyles, 
the  necks  of  which  .have  nearly  the  same  direc- 
tion as  the  body  of  the  bone,  cannot,  by  any 
motion  of  the  jaw,  be  moved  out  of  their  cavi- 
ties; and,  in  order  to  produce  a  luxation,  the 
jaw  should  be  pulled  down,  and  the  mouth 
opened  to  a  degree  which  it  could  not  admit  of. 
Were  it  not  for  this  truly  admirable  disposition, 
how  frequent  would  not  luxations  be  at  this  pe- 
riod of  life,  either  from  the  cries  of  the  child, 
or  from  attempts  to  put  too  large  bodies  into  its 
mouth  ! 


The  causes  of  luxations  of  the  lower  jaw  are 
very  often  internal :  rarely  has  it  been  seen,  that 
VOL.  II.  F  a  blow 
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a  blow  given  from  above  downwards,  or  from 
before  backwards,  or  a  fall  on  the  chin,  has  pro- 
duced luxation  of  it ;  it  almost  always  arises  from 
excessive  yawning.    In  every  great  depression 
of  the  jaw,  the  condyles  slide  from  behind  for- 
wards, under  the  transverse  root  of  the  zygomatic 
processes.  The  cartilaginous  cap  which  envelops 
the  condyles,  and  follows  them  in  all  their  mo- 
tions, furnishes  to  them  still  an  articular  cavity  : 
but  the  depression  of  the  bone  continuing,  the 
ligaments  give  way,  the  condyles  pass  before  the 
transverse  apophyses,   and  thus  fall  into  the 
zygomatic  depressions.    In  this  motion,  the  an- 
gles of  the  jaw  are  raised  and  carried  backwards, 
whilst  the  condyles  are  depressed  and  carried 
forwards;  and  the  bone,  as  is  well  known,  by 
turning  on  an  axis   which  may  be  supposed 
to  pass  through  its  branches  nearly  about  the 
middle  of  their  height,  performs  an  imperfect 
revolution. 

The  mode  in  which  luxations  of  the  jaw  take 
place  has  been  differently  explained.  Some  have 
imagined,  thatthebone  being  forcibly  carried  down 
by  the  submaxillary  muscles,  and  carried  forwards 
by  the  pterygoldei  externi,  its  coronoid  apophyses 
perched  on  the  eminences  of  the  cheek-bone,  and 
became  a  fixed  point  for  the  action  of  the  levatores 

muscles, 
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Inuscles,  which  dragged  the  condyles  into  the 
zygomatic  depressions.  But  to  prove  how  ill- 
founded  this  theory  is,  it  is  sufficient  to  observe, 
.that  in  no  case  is  the  cOronoid  apophysis  carried 
on  the  eminence  of  the  cheek-bone,  and  that 
even  when  the  luxation  has  taken  place,  an  in- 
terval can  be  still  felt  between  these  two  bony 
parts. 

When  the  mouth  is  shut,  the  axis  of  the  max- 
illa inferior  forms  with  a  line  drawn  in  the  di- 
rection of  the  middle  of  the  masseter  muscle,  an 
obtuse  angle  anteriorly,  and  a  salient  angle 
posteriorly ;  consequently  when  this  muscle 
contracts,  in  order  to  move  the  lower  jaw, 
its  action  is  decomposed,  one  part  tends  to 
elevate  it  perpendicularly,  and  the  other  to 
carry  it  forwards.  In  proportion  as  the  jaw 
is  depressed,  and  its  angles,  to  the  external 
sides  of  which  the  masseters  are  attached,  are 
carried  upwards  and  backwards,  the  medium  line 
of  the  direction  of  the  bone  tends  to  become  pa- 
tallel  with  that  of  the  masseters ;  and  if  these 
muscles  contract  when  the  bone  is  in  this  po- 
sition, the  greater  part  of  their  force  is  em- 
ployed to  bring  the  condyles  into  the  zygomatic 
depressions. 

P  2  This 
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This  explanation,  very  little  different  from  tliat 
given  by  Citizen  Pincl  *,  in  a  Memoir  in  which 
he  applies  geometry  to  explain  the  theory  of 
luxations,  appears  to  us  much  better  than  the 
preceding,  which  is  found  in  a  Treatise  on 
Diseases  of  the  Bones,  and  Surgical  Operations, 
by  Chopart  and  Desault.  But,  whatever  may 
be  the  manner  in  which  the  Icvatores  of  the  jaw 
produce  a  luxation  of  this  bone  in  its  depressed 
state,  the  parts  which  surround  the  articulation 
are  affected  in  the  following  manner  :  The  con- 
dyles carried  before  the  transverse  root  of  the 
zygomatic  processes  into  the  zygomatic  depres- 
sions, compress  in  a  greater  or  less  degree  the 
deep-seated  temporal  nerves  and  those  going  to 
the  masseters,  which  nerves,  in  their  way  to  their 
destination,  pass  before  the  neck  of  these  pro- 
cesses. This  compression  of  the  nerves  by  the 
condyles,  explains  the  pain  accompanying  lux- 
ation of  the  jaw  much  more  satisfactorily  than 
does  the  elongation  of  the  masseters  and  other 

*  The  Physical  Journal  of  the  Abbe  Rozier  contains 
many  memoirs  of  Citizpn  Pinel's  on  the  same  subject;  we 
should  have  most  willingly  transferred  the  results  of  them  to 
this  work,  did  it  not  require  a  greater  share  of  the  knowledge 
of  geometry  to  understand  thert>,  tiun  is  possessed  by  the 
generality  of  readers. 

muscles, 
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muscles,  to  which  they  have  been  attributed. 
The  tension  of  the  masseter,  temporal  and  in- 
ternal pterygoid  muscles,  is  riot  so  considerable  as 
to  produce  them.    The  pterygoideus  externus  is 
relaxed  ;  the  feeble  ligaments  which  surround 
the  articulation  are  in  a  state  of  tension,  the  inter- 
articular  cartilages  accompany  the  condyles,  and 
furnish  them,  even  in  the  zygomatic  depressions, 
with  a  kind  of  cavity.    The  mouth  is  more  or 
less  open.    It  is  more  so  in  recent  luxations, 
tban  iii  those  that  have  continued  for  some  time. 
An  ^mpfy  space  is  felt  before  the  ear,  where  the 
Condyles  were  placed.^    The  coronoid  process 
forms  under  the  cheek-bone  an  eminence  which 
is  felt  through  the  cheek,  or  by  introducing  the 
finger  into  the  mouth.    The  cheeks  and  temples 
are  flattened  by  the  lengthening  of  the  temporal, 
masseter,  and  buccinator  muscles  ;   the  saliva 
flows  in  large  quantities  from  the  mouth,  irri- 
tated by  constant  exposure  to  the  air,  which  in- 
creases its  secretions.    The  coQfipression  made 
6n  the  salivary  glands,  and  the  irritation  arid 
friction  they  experience,  contribute  to  render  the 
kcretion  of  the  saliva  still  more  abundant.  The 
arch  foi-med  by  1he  teeth  of  the  lower  jaw  is 
placed  anterior  to  that  formed  by  those  of  th6 
upper,  and  the  direction  of  their  edges  shews 
that  this  disposition  is  unnatural.    Lastly,  the 

F  3        .  patient 
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patient  can  neither  speak  nor  swallow  during 
the  first  days  of  the  luxation. 

The  symptoms  just  pointed  out,  and  which 
are  sufficient  to  enable  us  to  establish  a  clear 
diagnosis  when  the  luxation  is  recent,  are  far 
from  being  so  well  marked  when  the  disease  has 
continued  several  days  or  weeks.  In  these  cases 
the  jaw  is  elevated  insensibly,  -and  approaches 
the  maxilla  superior ;  the  patient  recovers  by 
degrees  the  faculty  of  speech  and  deglutition,  but 
he  still  stammers,  and  the  saliva  drivels,  from  his 
mouth.  A  luxation  of  the  jaw  is  far  then  from 
presenting  circumstances  from  which  we  are  to 
form  so  unfavourable  a  prognosis  as  that  made 
by  Hippocrates,  who  says  that  it  is  fatal,  unless 
reduced  before  the  tenth  day.  Perhaps  trismus, 
or  lock-jaw,  which  is  much  more  dangerous 
than  luxation,  has  been  confounded  with  it. 
The  extreme  facility  with  which  these  luxations 
take  place  in  some  persons,  does  riot  render^  the 
prognosis  more  unfavourable  ;  in  such  the  re-t 
duction  is  easily  effected,  and  often  there  is  no 
necessity  for  having  recourse  to  professional  men 
to  accomplish  it.  Lastly,  the  operation  of  re- 
duction is  in  all  cases  simple,  and  certainly  suc- 
cessful when  it  is  done  after  the  following  man- 
ner : 

The 
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The  patient  is  to  be  seated  on  a  low  stool, 
with  his  head  supported  again'St  the  breast  of  an 
assistant,  who,  by  placing  his  hands  across  the 
forehead,  is  to  fix  the  head.    In  this  position  of 
the  patient,  the  surgeon's  hands  are  on  a  level 
with  the  mouth  ;  which  is  advantageous,  because 
he  is  not  obliged  to  elevate  them,  and  conse- 
quently can  act  with  greater  force  on  the  jaw. 
The  surgeon,  after  securing  his  thumbs  with 
linen,  to  prevent  being  pained  by  the  compression 
he  makes  on  the  teeth,  introduces  them  into  the 
mouth,  and  places  them  as  far  back  as  possible 
on  the  great  molares,  at  the  same  time  bending 
under  the  chin  the  four  fingers  of  each  hand. 
If  there  is  not  room  for  all  the  fingers,  he  uses, 
at  least,  the  index  and  middle  finger.  Having 
thus  seized  the  jaw,  he  presses  with  his  thumbs 
on  the  great  molares,  brings  the  jaw  downwards 
and  backwards,   and  disengages  the  condyles 
from  the  zygomatic  fossae  into  which  they  were 
carried.   When  the  muscles  obey  this  effort,  and 
it  is  found  that  the  condyles  yield  to  it  and  de- 
scend, the  chin  is  to  be  elevated  by  the  fingers ; 
thus  converting  the  bone  into  a  lever  of  the  first 
kind.    In  elevating  the  jaw,  it  is  to  be  pushe4  . 
b^k  wards. 


p  4  When 
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When  the  extension  has  been  effectual,  that 
is  to  say,  when  the  muscles  are  elongated  by  the 
effort  to  depress  the  bone,  they  contract  spas- 
modically the  moment  that  the  condyles  arc 
disengaged  from  the  zygomatic  foss«,  and  bring 
these  processes  into  the  glenoid  cavities  so  rapidly 
and  forcibly,  that  there  would  be  danger  of  hav- 
ing the  thumbs  much  bruised  by  the  sudden  ap- 
proximation of  the  teeth,  if  the  precaution  were 
not  used  of  quickly  directing  them  outwards,  and 
placing  them  between  the  cheek  and  the  jaws. 

When  the  luxation  is  reduced,  which  is  known 
by  its  characteristic  symptoms  disappearing,  and 
especially  by  the  jaws  coming  together  in  their 
natural  manner,  a  relapse  is  prevented  in  this 
way  :  the  chin-bandage  is  to  be  applied,  to  pre- 
vent the  motion  of  the  bone,  which  it  does 
in  a  most  effectual  manner,  as  it  resists  the 
muscular  action  that  tends  to  produce  it  at  the 
point  the  farthest  removed  from  the  centre  of 
motion.  Th\s  bandage  is  not  to  be  removed 
but  when  the  patient  takes  food.  During  the 
first  days,  the  aliments  should  be  liquid,  or  such 
as  require  no  mastication.  When  solid  food  can 
be  used,  the  patient  should  be  careful  to  sup]X)rt 
the  chin  with  his  hand  each  time  that  he  wishes 
to  depress  it. 

We 
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We  have  mentioned  in  the  preceding  chapter 
the  manner  in  which  Lecat  succeeded  in  redu- 
cing a  luxation  of  the  jaw,  viz.  by  fatiguing  the 
muscles.  This  means  would  be  proper  in  a  si- 
milar case,  and  should  be  had  recourse  to. 

Let  us  mention  here,  in  order  to  censure  It, 
the  practice  of  reducing  luxations  of  the  jaw,  by 
giving  a  blow  of  the  fist  to  the  under  part  of  the 
chin.  Some,  however,  say,  that  this  defective 
mode  has  sometimes  succeeded  ;  but  it  is  easily 
perceived  that  the  blow  given  from  below  up- 
wards, tends  to  force  the  condyles  deeper  and 
deeper  Into  the  zygomatic  fossae,  and  that,  given 
from  before  backwards,  it  may  fracture  these 
processes. 

The  ancients  placed  two  pieces  of  stick  be- 
tween the  great  molares,  and,  acting  with  them 
as  levers  to  depress  the  lower  jaw,  they  elevated 
ihe  chin  by  means  of  a  bandage,  the  ends  of 
"which  met  on  the  top  of  the  head.    This  pro- 
cess, described  with  much  perspicuity  by  Devigo, 
is  extremely  methodical ;  it  is  not,  however,  pre- 
ferable to  that  of  the  moderns,  which,  more 
simple  than  It,  has  still  the  advantage  of  not  ex- 
posing the  teeth  to  be  broken  by  the  sticks,  at  the 
moment  when  the  condyles  re-enter  their  cavities. 
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In  luxations  which  have  been  called  incom- 
plele,  that  is  to  say,  when  only  one  condyle 
has  escaped  from  its  cavity,  the  treatment  re- 
quires so  little  modification,  that  I  do  not  think 
it  necessary  to  enter  into  further  details  on  this 
subject. 


CriAPTER 
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CHAPTER  VI. 

OF  LUXATIONS   OF  THE  VERTEBR^IE. 

The' large  surfaces  by  vvhiGn  these  bones  cor- 
respond, the  mjmber  and  thickness  of  their 
ligaments,  the  strength  of  the  muscles  lying  oii 
the  column  formed  by  them,  the  small  motion 
of  which  each"  vertebra  is  capable,  and  lastly^ 
the  vertical  direction  of  their  articulating  apo- 
physes, render  a  luxation  of  them  in  the  dorsal 
and  lumbar  part  of  the  column,  entirely  impos- 
sible. A  violence,  though  ever  so  considerable,, 
cannot  displace  them  without  first  fractviring 
them.  The  same  is  not  the  case  with  the  cervi- 
cal vertebrae  ;  the  extent  of  their  articulatin<r 
surfaces  is  less,  the  ligamento-cartilaginous  sub- 
stance which  unites  their  bodies  has  more  pliabi- 
lity,  the  motion  of  their  articulations  is  greater, 
and  their  articulating  surfaces  have  an  oblique 
direction,  which  allows  them  to  have  an  obscure 
rotatory  motion ;  consequently  luxations  of  them 
-are  sometimes  met  with.  I  have  seen  a  casje  in 
which  the  neck  was  luxated  by  a  violent  rota- 
tory 
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iory  motion  of  the  cervical  vertebrae,  and  the 
luxation  resisted  all  means  that  were  employed  to 
reduce  it.  The  cause  of  impediment  was  felt  to- 
wards the  middle  of  the  column  formed  by  the  cer- 
vical vertebrae  ;  from  which  circumstance  we  may 
conclude  that  the  dislocation  did  not  consist  of 
a  separation  of  the  first  vertebrae  from  the  second, 
which  is  admitted  to  be  possible  by  all  authors, 
but  that  it  took  place  lower  down  in  the  cervical 

part  of  the  column, 

I.  .  r^ni'/i 

It  appears  from  well-attested  facts,  tliat  luxa- 
llons  may  take  place  in  the  vertebral  column  ^ 
such  as  those  of  the  head  from  -the.£rst  vertebra, 
arid  of  the  iirst  vertebra  from  the  second.  These, 
and  especially  the  latter,  are  the  most  frequent ; 
but  otjVers,thougli  much  rarer  and  more  difficult, 
niay  however  take  place. 

SECTION  I. 

..'  .  ■    i'  . 

Of 'Luxations  of  the'  ^imdfr6>n  th^  firH  T'mehra. 

The  articulation' of  the  occipital  bone  with 
the  'first  veVlcbra  of 'thti  neck  is  strengthened  by 
ir^eans  of  many  ligaments,  and 'admits  of  only 
verv  limited  motion^    It  is  well  known,  that 
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the  motions  of  inclination  of  the  head  to  the 
rio"ht  and  left,  and  of  flexion  and  extension, 
take  place  along  the  whole  length  of  the  cervical 
vertebrae.  We  have  no  instance  of  luxation  of 
the  head  from  the  first  vertebra  by  an  external 
cause  :  sucli  a  dislocation,  if  possible,  would 
instantly  destroy  the  individual  to  whom  it  hap- 
pened, by  the  compression  and  disorganization 
of  the  spinal  marrow.  But  nature,  which  can- 
not bear  so  sudden  a  change,  is  habituated  to  it 
when  it  takes  place  gradually  and  insensibly ; 
and  the  spinal  marrow,  which  a  sudden  though 
inconsiderable  derangement  of  the  spine  would 
totally  disorganize,  is  not  sensibly  injured  when 
it  takes  place  by  degrees  ;  cases  of  rachitis  fur- 
nish us  many  proofs  of  this.  It  is  only  in  this 
way  that  we  can  explain  how  the  individual 
from  whom  the  preparation  in  the  Museum  of 
Natural  History  was  taken,  could  exist  until 
such  very  great  deformity  took  place  in  his 
spine. 


t 
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SECTION  II. 

Of  Luxations  of  the  first  cervical  Vertehra  from 

the  second. 

It  is  principally  in  the  triple  articulation  of 
these  two  vertebrse,  that  the  motion  of  rotation 
of  the  head  to  the  right  or  left  takes  place ;  for 
the  union  of  the  first  vertebra  to  the  occipital 
bone  is  so  close,  that  the  motion  of  both  is  the 
same.    This  rotation  of  the  first  vertebra  on  the 
second,  which  the  laxity  and  weakness  of  the 
ligaments  that  go  from  one  to  the  other,  and 
the  direction   of  their  articulating  apophyses, 
render  easy,  would  be  frequently  carried  beyond 
its  natural  bounds ;  and  luxation  would  take 
place  every  time  we  turn  our  head  with  force,  if 
the  motion  were  not  confined  by  two  very  thick 
ligaments,  which  go  from  the  sides  and  summit , 
of  the  toothlike  process  of  the  second  vertebra 
to  the  edges  of  the  great  occipital  hole.  When 
this  motion  is  forced  beyond  its  proper  limits,  the 
ligaments  are  *orn,  and  the  lateral  parts  of  the 
body  of  the  first  vertebra  glide  along  on  the 
articulating  horizontal  processes  of  the  second. 
If  the  head  is  turned  fram  the  left  to  the  right, 
the  left  side  of  the  body  of  the  vertebra  is  car- 
ried 
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tied  before  its  corresponding  articulating  surface, 
whilst  the  right  side  falls  behind  its  corresponding 
surface.    In  this  luxation,  sometimes  the  tooth- 
like process,  the  ligaments  of  which  are  broken, 
leaves  the  ring  formed  for  it  by  the  transverse 
ligament  and  the  anterior  arch  of  the  first  verte- 
bra, and  presses  on  the  spinal   marrow,  the 
substance  of  which  it  destroys ;  at  other  times  it 
remains  on  its  ring,  but  the  diameter  of  the  ver- 
tebral canal  is  always  diminished  at  this  place, 
and  the  spinal  raarrow  experiences  a  compression, 
and  at  the  same  time  a  contortion,  by  which  it 
is  lacerated.  ;  It  is  easily  conceived  that  the  pa- 
tient cannot  survive  a  derangement  of  this  na- 
ture;  every  lesion  of  the  spinal  marrow  at  this 
height  is  quickly  fatal.    Louis,  in  making  re- 
searches on  the  manner  of  dying  of  hanged 
persons,   found  that  those  dispatched  by  the 
executioner  of  Lyons,  perished  by  the  luxation 
of  the  first  vertebra  from  the  second  ;  whilst 
those  hanged  at  Paris  were  suffocated  by  strangu- 
lation. He  discovered  the  cause  of  this  difference 
in  a  rotatory  motion  given  to  the  body  of  the 
culprit  by  the  executioner    of  Lyons,  at  the 
moment  that  the  ladder  was  taken  from  under 
his  feet.  We  ought  to  attend  to  this  observation, 
when  we  examine  in  a  judicial  capacity  the  body 
pf  a  person  found  hanged.    We  should  care- 
fully^ 


fully  examine  the  second  vertebra,  and  sec  If  If 
be  luxated.  If  so,  the  individual  has  not  been 
guilty  of  suicide,  for  the  luxation  must  have 
resulted  from  a  violent  motion  communicated  to 
the  body  by  the  assassins. 

The  following  case  given  by  J.  L.  Petifj 
furnishes  an  instance  of  luxation  produced  by 
the  motion  occasioned  by  the  person  himself} 
the  circumstances  of  it  are  so  extraordinary, 
that  we  shall  relate  them  at  full  length. 

The  only  son  of  a  tradesman,  aged  between 
**  six  and  seven  years,  v^^ent  into  a  neighbouring 
''  shop,  the  proprietor  of  which  was  a  friend  of 
his  father's.  This  person  playing  with  the 
^  child,  put  one  hand  under  his  chin, and  the 
'  other  on  the  back  of  his  head,  and  then  raised 
^  him  up  in  the  air,  telling  him  that  he  was 
'  going  to  shew  him  his  grandfather,  a  common 

*  expression  among  the  vulgar.    Scarcely  was 

*  the  child  raised  from  the  ground,  when  he 
'  began  to  struggle,  and  by  his  efforts  disloca- 
^  ted  his  neck,  and  died  on  the  spot.  The 
'  father,  on  hearing  of  the  death  of  his  child, 

ran  in  a  fit  of  passion  after  his  neighbour, 
who  fled  before  him,  but  not  being  able  to 
catch  him,  he  threw  at  him  a  sadler's  hammer 
T  "  which 
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which  he  had  in  his  hand,  and  buried  the 
''  cutting  part  of  it  in  the  depression  of  his  neck. 
"  The  weapon  cut  all  the  muscles,  penetrated 
"  into  the  space  between  the  first  and  second 
"  cervical  vertebra,   divided   the  spinal  mar- 
"  row,  and  occasioned   almost  instantaneoui 
"  death.    Thus  both  perished  nearly  in  a  similar 
"  manner."    J.  L.  Petit,  who  quotes  no  autho- 
rity to  support  this  factj  avails  himself  of  the 
opportunity  of  censuring  this  dangerous  sort  of 
play,  and  observes  with  justice,  that  the  motion 
which  the  child  gave  himself  was  the  cause  of 
his  death. 

The  relaxation  of  the  ligaments  of  the  tooth- 
like process  may  favour  this  luxation.  Such 
probably  was  the  case  of  a  youhg'nian,  who 
found  a  difficulty  to  bring  his  head  back  to  its 
hatural  posture,  each  time  that  he  turned  it  to 
the  right  or  left.  There  are  many  cases  of  luxa- 
tion of  the  neck,  in  which  death  does  not  suc- 
ceed the  accident ;  ,but  in  these,  the  dislocation 
takes  place  in  the.  third,  fourth,  fifth,  or  sixth 
vertebrae,  and  only  one  articulating  process  is 
luxated  :  in  these  cases,  the  diameter  of'  the 
vertebral  canal  is  not  so  much  diminished 
as  to  compress  the  spinal  marrow,  and  destroy 
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life ;  but  a  wry-neck  remains,  which  becomes 
incurable,  unless  the  real  cause  of  it  be  found 
out. 

A  child,  whilst  playing  on  his  mother's  bed, 
suddenly  felt  pain  in  his  neck,  accompanied 
with  a  distortion,  which  he  could  not  remove. 
Desault,  to  whom  the  child  was  brought,  dis- 
covered a  luxation  of  the  vertebrae  of  the  neck ; 
but  before  trying  to  reduce  it,  he  informed  the 
mother  that  the  child  might  die  in  the  attempt. 
This  inforrnation  terrified  the  mother  so  much, 
that  she  took  away  her  child  without  having  any 
thing  done  to  relieve  it. 

A  lawyer  writing  at  his  desk,  heard  the  door 
behind  him  open  ;  he  quickly  turned  round  his 
head  to  see  who  was  coming  in,  but  could  not 
bring  it  back  again  to  ,  its  natural  direction. 
Many  surgeons  of  t*aris  have  seen  this  patient : 
his  head  was  turned  to  the  right,  and  slightly 
inclined  to  the  shoulder  of  the  same  side.  This 
inclination  was  much  less  than  it  would  have 
been  in  a  spasmodic  contraction  of  the  sterno- 
cleido-masloideus  muscle. 

Thus,  when,  in  consequence  of  a  sudden  and 
violent  effort,  the  head  is  found  turned  to  one 

side, 
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side,  either  right  or  left,  with  inability  to  bring 
it  back,  the  ear  a  little  inclined  to  one  side,  and 
the  sterno-cleido-mastoideus  in  a  state  of  relaxa- 
tion, there  can  be  no  doubt  but  that  a  luxation 
of  one  of  the  cervical  vertebrae  has  taken  place. 

If  the  luxation  produce  no  symptom  which 
indicates  a  compression  of  the  spinal  marrow, 
it  is  prudent  to  abstain  from  all  attempts  to  re- 
duce it.    However,   if  the  patient  absolutely 
insist  on  our  interfering,  we  are  to  proceed  in 
this  way  :  we  begin  by  inclining  the  head  to  the 
side  towards  which  it  is  directed,  in  order  to  dis- 
engage the  articulating  process  of  the  upper 
vertebrae  :  this  part  of  the  operation  is  extremely 
dangerous,  as  it  may  kill  the  patient  by  causing, 
a  compression  on  the  spinal  marrow.   When  the 
i  process  is  disengaged,  the  head  and  neck  are 
ibrought  to  their  right  direction,  by  making  them 
^perform  a  rotatory  motion  the  contrary  of  that 
■  which  had  taken  place  in  the  luxation.    A  re- 
lapse is  prevented  by  keeping  the  head  free  from 
motion.    This  is  done  by  means  of  bandages, 
which  are  attached  to  the  head  and  shoulders. 
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CHAPTER  VII. 

OF  LUXATIONS  OP  THE  EONES   OF  THE  PELVIf. 

None  of  the  assemblage  of  bones  which  form 
the  pelvis,  are  susceptible  of  a  true  luxation. 
It  is  impossible  that  the  os  sacrum,  enclosed  be- 
tween the  two  ossa  innominata,  can  abandon 
the  position  in  which  it  .  is  confined  by  such 
powerful  means.    The  os  coccygis,  which  has 
more  motion,  is  easier  fractured  than  luxated. 
Citizen  Boyer  has  however  observed  a  derange- 
ment of  it,  in  a  man  greatly  emaciated  in  con- 
sequence of  long  disease ;  he  had  considerable 
ulcerations  in  the  neighbourhood  of  the  coccyx, 
and  the  bone  itself  was  laid  bare  by  the  separa- 
tion of  a  large  gangrenous  eschar.    There  was 
an  interval  of  nearly  two  inches  between  the 
summit  , of  the  sacrum  and  the  base  of  the  os 
coccygis.     But  in  proportion  as  he  recovered 
strength,  the  bone  was  drawn  backwards,  and  was 
at  last  united  to  the  sacrum,  notwithstanding 
the  action  of  the  levatores  ani  which  are  at- 
tached 
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tached  to  it.  The  ossa  innominata  are  too  firmly 
articulated  with  one  another,  and  with  the  sa- 
crum, to  admit  of  luxatiorf  ;  however,  the  sym- 
physis pubis  and  sacro-iliac  synchondrosis,  which 
in  the  natural  state  admit  of  no  motion,  may  be  so 
relaxed,  or  the  ligamento-cartilaginous  substance 
which  unites  them  may  be  so  far  destroyed,  and 
the  bones  thereby  rendered  so  moveable,  that 
progression,  which  requires  the  firm  union  of 
these  bones,  becomes  difficult.  Is  this  relaxation 
of  the  articulations,  and  the  consequent  seced- 
ing of  the  bones,  a  means  employed  by  nature 
to  increase  the  diameters  of  the  pelvis,  and 
facilitate  parturition  ?    Louis  has  shewn,  in  a 
dissertation,  Which  is  found  in  the  first  part  of 
the  fourth  volume  of  the  Memoirs  of  the  Aca- 
demy of  Surgery,  how  many  different  opinions 
authors  have  on  this  subject.    Some,  in  reality, 
suppose  that  the  relaxation  of  the  articulations  is 
the  natural  state  towards  the  end  of  pregnancy ; 
others  consider  it  as  being  always  morbid.  Were 
we  permitted  to  give  an  opinion  on  this  subject, 
which  comes  chiefly  under  the  cognizance  of 
accoucheurs,  we  would  say,  that  the  symphy- 
sis   pubis   and  the   sacro-iliac  synchondrosis 
abound  with  juices,  and  are  swelled  and  relaxed 
in  a  remarkable  manner,  in  most  women  during 
•pregnancy,  that  this  relaxation  seldom  goes  so 
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far  as  to  allow  the  bones  to  move  and  be  sepa- 
rated ;  and  lastly,  that  the  motion  or  separation 
of  the  bones  is  to  be  considered  rather  as  a 
morbid  than  natural  state. 

A  lady  was  suddenly  delivered  of  a  child, 
without  almost  any  pain ;  but  the  ovum  came 
away  entire,  and  with  such  rapidity,  that  the 
women  in  the  chamber  could  scarcely  reach 
her  in  time  to  receive  it.     No  bad  symptom 
supervened  until  the  fourth  day  :  at  this  time  a 
fever  appeared,   and  the  patient  died  on  the 
seventy  day.    Citizen  Boyer,  on  opening  the 
body,  perceived  that  the  ossa  pubis  were  move- 
able, and  remarked  this  circumstance  to  Citizen 
Baudelocque.    Curious  to  discover  the  cause  of 
it,  they  divided  the  symphysis  pubis,  and  found 
a  great  vacuum  in  the  centre  of  it,  round  which 
the    relaxed   ligamento-cartilaginous  substance 
formed  a  raised  margin,  which  was  made  to  puff 
up  by  the  approximation  of  the  ossa  pubis.  In 
every  other  particular  the  pelvis  vvas  well  formed, 
and  the  woman  had  had  many  easy  deliveries. 

When  a  woman,  towards  the  end  of  preg- 
nancy, after  parturition,  or  during  any  other 
time,  feels  pain  in  the  articulations  of  the  pelvis, 
and  th^  mobility   of  the  bones  renders  pro- 
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gresslon  difficult  and  tottering,  she  should  be 
confined  to  her  bed,  the  pelvis  should  be  sur- 
rounded with  bandages  drawn  very  tight,  and 
the  region  of  the  pubis  should  be  covered  with 
astringent  applications;  but  as  these  latter  act 
only  on  the  external  surface,  we  are  to  expect 
much  less  from  them  than  from  corroborants  ad- 
ministered internally,  and  the  use  of  bandages. 

The  treatment  suited  to  a  relaxation  of  the 
symphysis  pubis  is  also  adapted  to  that  of  the 
sacro-iliac  synchondrosis.  We  do  not  believe 
that  a  sudden  and  violent  separation  of  the 
thighs  can  produce  a  disjointing  of  the  latter, 
though  a  case  of  this  kind  is  given  in  the  Ana- 
tomico-surgical  Observations  of  Blasius.  It  is 
probable  that  the  motion  of  the  bones  in  this  case 
took  place  from  the  laxity  of  the  ligaments;  and 
this  seems  to  be  proved  by  the  history  of  the  pa- 
tient, who  was  a  young  student  in  law,  and,  as 
Blasius  expresses  it,  of  an  effeminate  constitution 
and  a  relaxed  and  delicate  habit. 

But  that  which  a  sudden  and  violent  separa- 
tion of  the  thighs  cannot  produce  may  be  occa- 
sioned by  external  violence.  Louis's  Dissertation, 
cited  above,  is  terminated  by  the  following  case  : 
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A  sack  of  wheat,  of  three  hundred  and  fifty 
pounds  weight,  fell  on  the  bad  of  a  labourer 
who  was  unloading  a  waggon.  The  posltrior 
part  of  the  pelvis,  on  whieh  the  weight  fell,  was 
very  much  shaken ;  however,  the  pain  was  so 
inconsiderable,  that  it  was  only  after  some  days 
that  the  patient  sought  relief.  The  bad  symp- 
toms now  increased  rapidly,  and  he  died  on 
the  twentieth  day.  On  opening  the  body,  the 
OS  ilium  of  the  right  side  was  found  separated 
from  the  sacrum,  passing  nearly  three  inches  be- 
hind it;  the  parts  contained  in  the  pelvis  were 
inflamed,  there  was  an  effusion  of  purulent  mat- 
ter into  the  lower  region  of  the  abdomen,  and  the 
luxated  bones  moved  freely  on  one  another. 

The  possibility  of  a  luxation  of  the  sacro-iliac 
synchondrosis  by  external  violence  is  then  proved 
beyond  all  doubt ;  but  it  must  be  very  rare ;  and 
in  the  particular  case  just  related,  nothing 
less  than  a  very  great  weight  favoured  by 
the  position  of  the  pelvis  could  have  caused 
it.  An  antiphlogistic  treatment  is  particularly 
adapted  to  such  cases;  for  the  danger  depends 
on  the  inflammation  which  must  necessarily  fol- 
low such  considerable  external  violence,  and 
which,  if  it  extend  to  the  organs  contained  in 
the  cavity  of  the  pelvis,  may  produce  the  worst 
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consequences.  The  accession  of  inflammation 
should,  if  possible,  be  prevented;  if  not,  it  be- 
comes quickly  fatal,  unless  it  is  arrested  in  its 
progress  by  copious  and  repeated  bleedings,  the 
use  of  warm  baths,  emollient  fomentations,  and 
the  most  rigid  abstinence. 

As  to  the  supposed  luxations  of  the  ribs  ad- 
mitted by  some  authors,  we  should  have  ob- 
served, respecting  them,  the  same  silence  as  J.  L. 
Petit,  did  not  a  case  inserted  in  the  Memoirs  of 
the  Academy  of  Surgery,  after  the  death  of  that 
celebrated  practitioner,  seem  to  establish  the 
possibility  of  their  taking  place.  It  is  not,  how- 
ever, difficult  to  perceive,  in  reading  this  case, 
that  the  surgeon  who  has  given  it  has  committed 
a  strange  mistake,  by  taking  a  simple  fracture  of 
the  posterior  extremity  of  these  bones  for  a  lux- 
ation of  them.  If  we  attend  to  the  number  and 
force  of  the  ligaments  which  attach  the  ribs  to 
the  vertebras  and  sternum,  and  also  to  the  man- 
ner in  which  the  intercostal  and  other  muscles 
confine  them,  we  shall  not  easily  conceive  how 
external  violence,  whether  it  acts, on  their  middle 
or  extremities,  can  luxate  them.  They  are  so 
flrmly  attached  to  the  surrounding  parts,  that  it 
is  very  difficult  to  separate  them  from  the  body 
iri  the  dead  subject ;  and  in  preparing  skeletons, 

we 
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we  often  break  them  if  we  are  not  careful  to  cut 
all  their  bonds  of  union  before  we  attempt  to  de- 
tach them  from  the  parts  with  which  they  are 
articulated.    All  the  symptoms  presented  by  the 
case  of  the  patient  of  Buttet,  surgeon  ofEtampes, 
indicate  a  fracture  of  the   neck  or  posterior 
extremity  of  the  rib ;  the  pain,  crepitation,  and 
motion  of  the  bone,  are  characteristic  marks  of 
it.    The  author  proves  nothing  by  saying,  that 
the  noise  arising  from  the  motion  of  the  rib  was 
very  distinct,  and  heard  by  himself  and  his  assist- 
ants, whilst  that  which  characterizes  fractures  is 
only  sensible  to  the  hands,  and  that  the  rib  could 
be  moved  in  its  whole  length.     First,  it  cannot 
be  conceived  how  the  noise  which  accompanies 
the  motion  of  fractured  bones  can  be  sensible  to 
the  organ  of  touch.    Next,  the  fracture  having 
taken  place  very  near  the  posterior  extremity  of 
the  rib,  rendered  it  impossible  to  draw  any  con- 
clusion from  its  motion,  as  in  this  case  it  would 
have  the  appearance  of  moving  entirely  along 
its  length ;  besides,  it  is  very  difficult  to  feel  this 
motion  through  the  muscles  of  the  spine.  Thus 
we  regard  luxations  of  the  ribs  as  totally  impos- 
sible, though  Ambrose  PaYc,  and  after  him  Bar- 
bette,Junker,  Platner,  and  Heister,  admit  thera, 
and  give  ditferent  species  of  them.  • 


We 
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We  must  not,  with  Lieutaud,  give  this  name 
to  affections  in  which  the  body  of  the  dorsal 
vertebras  and  the  head  of  the  rib  are  separated 
from  one  another  by  a  caries  of  these  parts. 

It  might  happen,  that  by  a  violent  and  sudden 
contraction  of  the  pectoralis  major,  the  cartilage 
of  the  sixth  true  rib,  to  the  whole  extent  of 
which  this  muscle  is  attached,  might  be  sepa- 
rated from  that  of  the  seventh  ;  and  that  the  very 
thin  capsule  which  keeps  them  together  might  be 
torn.  The  pain  alone  would  point  out  this  affec- 
tion. With  respect  to  the  depression  of  the  other 
cartilages,  and  of  the  appendix  xyphoides,  we 
refer  to  what  we  have  said  on  that  subject  in 
treating  of  fractures  of  these  parts. 


CHAPTER 
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CHAPTER  VIII. 

OF  LUXATIONS  OP  THE  CLAVICLE. 

Luxations  are  in  general  much  less  frequently 
met  with  than  fractures.    How  numerous  are 
fractures  of  the  body  and  neck  of  the  femur 
compared  to  luxations  of  this  bone  !  A  surgeon, 
who  has  seen  hundreds  of  the  former,  generally 
meets  in  the  course  of  a  long  and  extensive  prac- 
tice only  a  very  few  cases  of  primary  luxations  of 
the  thigh.    These  general  considerations  apply, 
in  a  certain  degree,  to  the  bone,  the  luxations  of 
which  form  the  subject  of  this  chapter.  We 
find,  in  fact,  that  fractures  of  the  clavicle  are 
much  more  frequent  than  luxations  of  it,  and 
it  has  been  supposed  that  they  bear  the  propor- 
tion to  one  another  of  6  to  i.     These  luxa- 
tions are  distinguished  into  that  of  the  extremity 
next  the  sternum,  and  that  of  the  extremity  no^t 
the  humerus. 
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SECTION  I. 

Of  Luxations  of  the  Extremity  next  the  Stenmnu 

This  extremity  presents  a  large  surface,  which 
is  articulated  with  another  much  smaller  in  the 
lateral  and  superior  part  of  the  sternum.  This 
disproportion  in  the  articulating  surfaces  dis- 
poses to  dislocations,  which  are  also  favoured  by 
the  weakness  of  the  ligarnents,  and  the  motions 
and  functions  of  the  joint, .  «Itis,  in  fact,  in  this 
articulation,  furnished  internally  with  an  intet- 
articular  cartilaginous  lamina,  that  all  the  efforts 
made  by  the  superior  extremity  terminate. 

The  clavicle  may  be  luxated  at  this  extremity 
forwards,  backwards,  and  upwards,  but  never 
downwards:  the  cartilage  of  the  first  ribbor^' 
ders  its  extremity  on  this  side,  and  renders  a  lux- 
ation of  it  in  this  direction  impossible.  Of  the 
three  possible  kinds  of  luxation,  that  ante- 
riorly is  the  most  frequent,  and  indeed  almost 
the  only  one  met  with.  To  effect  it,  it  is  only 
necessary  that  the  clavicle,  naturally  directed 

backwards, 
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backwards,  be  carried  still  more  in  that  direc- 
tion  :  this  motion  of  the  shoulder  backwards  is 
the  easiest  and  most  extensive  of  any  of  which 
this  part  is  capable.    Accordingly,  nature  has 
diminished,  as  much  as  in  her  power,  the  tend- 
ency to  dislocation  which  results  from  it,  by 
giving  great  force  to  the  anterior  ligament,  which 
is  still  strengthened  by  the  portion  of  the  sterno- 
cleido-mastoideus  attached  to  the  sternum.  Lux- 
ations backwards  and  upwards  are  very  rare  :  to 
effect  the  former,  the  shoulder  must  have  been 
pushed  forwards  violently  and  to  a  considerable 
distance,  and  at  the  same  time  suddenly  de- 
pressed by  a  great  force  :  a  combination  of  these 
circumstances  sometimes  takes  place  in  falls. 
Lastly,  of  the  two  luxations  upwards  and  back- 
wards, the  latter  is  that  most  rarely  met  with. 

If  the  shoulder  be  pushed  violently  backwards, 
the  extremity  of  the  clavicle  next  the  sternum  is 
carried  forwards,  lacerates  the  capsule  of  the  ar- 
ticulation, the  anterior  ligament,  and  the  tendon 
of  the  sterno-cleido-mastoideus  muscle,  abandons 
the  surface  it  was  articulated  with,  and  passes 
before  the  superior  part  of  the  sternum  ;  form- 
ing under  the  skin,  the  only  covering  at  this 
place,  a  hard,  projecting,  circumscribed  tumour, 
which  follows  the  motions  of  the  shoulder.  The 

force 
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force  which  causes  the  luxation  will  act  with  the 
greatest  advantage,  if  applied  to  the  point  of 
the  shoulder,  which  is  the  part  the  most  distant 
from  the  articulation  in  which  the  dislocation 
takes  place.  A  baker  s  boy,  in  order  to  repose 
himself,  rested  his  basket  full  of  bread  on  the 
parapet  of  a  bridge :  the  basket  lost  its  equili- 
brium, and  was  falling  backwards  ;  the  boy  en- 
deavoured to  oppose  it,  and  in  the  effort,  the 
straps  which  passed  under  each  arra-pit  acted  so 
powerfully  on  the  point  of  his  shoulders,  that 
one  of  his  clavicles  was  luxated  forwards. 

When  the  shoulder  is  suddenly  depressed,  the 
extremity  of  the  clavicle  next  the  sternum  is 
luxated  easily  upwards,  as  there  is  nothing  to 
limit  its  motion  in  this  direction,  except  the 
interclavicular  ligament ;  which,  however,  being 
relaxed  by  the  greater .  contiguity  of  the  two 
bones,  makes  only  a  very  feeble  resistance. 

Tn  'tShe  luxation  backwards,  the  extremity  of 
the  clavicle  is  carried  behind  the  superior  part  of 
the  sternum ;  but  in  thisj  as  in  the  two  preced- 
ing, all  the  ligaments  that  surround  the  articu- 
lation are  torn:  this  is  the  case  even  with  the 
costo-clavicular  ligament,  which  does  not  imme- 
diately belong  to  it.  This  laceration,  with  the 
4  peculiarity 
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peculiarity  of  structure,  renders  the  treatment  of 
this  luxation  difficult. 

The  superficial  situation  of  the  clavicle  ren« 
ders  a  diagnosis  very  easy.  If  the  luxation  be 
forwards,  a  hard  circumscribed  tumour  is  felt,  or 
even  seen,  on  the  anterior  and  superior  part  of 
the  sternum,  which  is  made  to  disappear  by 
carrying  the  shoulder  forwards  and  outwards; 
and  an  empty  space  is  found  where  the  head  of 
the  clavicle  should  be  placed,  &c.  &c.  In  lux- 
ation upwards,  the  space  between  the  sternal  ends 
of  the  clavicles  is  diminished.  If  the  luxation 
be  backwards,  there  is  a  depression  at  the  place 
where  the  extremity  of  the  clavicle  should  be 
placed,  and  a  tumour  is  formed  by  it  at  the  ante- 
rior and  inferior  part  of  the  neck,  which,  as  J. 
L.  Petit  observes,  may  compress  the  trachea  ar- 
teria,  oesophagus,  jugular  vein,  carotid  artery, 
and  nerves  ;  lastly,  the  head  is  inclined  towards 
the  affected  side.  By  attending  to  these  ap- 
pearances, and  to  the  history  of  the  circum- 
stances, we  shall  be  able  to  ascertain  the  exist- 
ence of  the  dislocation,  and  find  out  in  what 
direction  it  has  taken  place, 

A  luxation  of  this  extremity  of  the  clavicle 
is  reduced  in  the  same  way  as  a  fracture  of  this 

bone; 
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Lone ;  that  is,  by  making  a  lever  of  the  arm, 
by  means  of  which  the  shoulder  is  brought  out- 
w'ards ;  and  when  the  shoulder  is  brought  out- 
wards in  this  manner  it  is  pushed  forwards,  if 
the  luxation  has  taken  place  in  that  direction; 
backwards,  if  it  be  posteriorly ;  and  we  elevate 
it  if  the  bone  is  dislocated  upwards.  By  these 
means  we  make  extension,  disengage  the  extre- 
mity of  the  bone,  and  bring  it  towards  its  corre- 
sponding articulating  surface:  when  in  this  state, 
by  pressing  on  it  with  the  thumb,  it  is  restored  to 
its  natural  situation  ;  but  it  is  as  difficult  to  keep 
it  in  its  place,  as  it  is  easy  to  reduce  it.  All  the 
ligaments  being  more  or  less  lacerated,  the  arti- 
culating surfaces,  which  are  smooth  and  disposed 
obliquely,  slide  easily  on  one  another  from  the 
least  motion  of  the  shoulder. 

The  apparatus  used  in  fractures  of  the  clavicle 
is  to  be  applied  in  cases  of  luxations  of  the  ex- 
tremity next  the  sternum.  But  it  must  be  ob- 
served, that  this  apparatus,  which  makes  a  con- 
tinued extension  by  means  of  the  cushion  placed 
in  the  axilla,  though  ever  so  well  applied,  will 
not  keep  the  clavicle  exactly  in  its  place; 
and  notwithstanding  the  greatest  assiduity 
of  the  surgeon,  the  luxated  extremity  will 
remain  more  prominent  than  that  of  the  op- 
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positc  side.  This  slight  and  inevitable  defor- 
mi,ty  would  not  be  prevented,  even  though  the 
tourniquet  proposed  by  Brasdor  to  make  pre!»- 
sure  on  the  extremity,  and  thus  keep  it  reduced, 
were  used.  It  will  be  necessary  to  continue  the 
use  of  the  bandage  for  a  considerable  time,  in 
order  to  fiivour  the  union  of  th-c  lacerated  liga- 
ments. 

SECTION  II. 

Of  Luxations  of  ihe  Extremity  next  the  Humetus. 

These  luxations,  less  frequent  than  the  for- 
mer, take  place  by  a  mutual  sliding  of  two  ob- 
lique and  small  surfaces  on  one  another,  which 
form  the  articulation  of  the  humeral  extremity 
of  the  clavicle  with  the  acromion  of  the  sca- 
pula.   As  these  articulating  surfaces  are  turned 
lapwards,  luxation  seldom  takes  place  but  in  this 
direction ;  it  is  proved,  however,  that  it  may 
take  place -downwards,  and  that  the  extremity  of 
the  clavicle  may  slide  and  pass  under  the  aero- 
laaion.    The  very  great  force  of  the  ponoid  and 
trapezoid  ligaments  which  unite  the  clavicle  to 
the  scapula,  renders  luxations  of  the  humeral 
extremity  very  rare.   The  dislocation  upwards, 
the  only  one  that  merits  particular  consideration, 
ipay  be  occasioned  by  a  fall  on  the  summit  of  the 

shoulder ; 
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shoulder;  in  which  case,  the  hurrteral  exfrcmity 
of  the  cUvicle  slides  upwards  on  the  facet  of  the 
acromion,  and  mounts  on  thi5  process,  which  is 
itself  carried  a  little  u^nder  the  displaced  bone, 
Avhen  the  shoulder  is  drawn  inwards  by  the  ac- 
tion of  the  muscles  which  bring  the  arm  neat  the 
body.    In  this  luxation,  the  capsule,  the  superior 
ligament  of  the  articulation,  as  also  the  aponeu- 
tbfie  expansion  of  the  trapezius  and  deltoid  mus- 
cles, and  the  conoid  and  trapezoid  ligaments,  are 
ruptured. 

This  luxation,  which  is  always  occasioned  by 
falling  on  the  shoulder,  may  be  said  to  be  pro- 
duced by  the  violence  of  the  fall  and-  the  action 
of  the  trapezius  muscle.  This  muscle,  the  fibres 
of  which  are  attached  to  the  external  half  of 
the  clavicle,  contracts,  and  tends  to  elevate  the 
shoulder,  and  bring  if  backwards;  but  as  the 
shoulder  is  forced  against  the  ground,  and  can- 
not obey  this  action,  the  conoid  and  trapezoid 
ligaments  are  torn,  and  the  humeral  extremity 
of  the  clavicle  displaced.    This  explanation  will 
Jiiot  appear  improbable  to  those  who  knpw  what 
prodigious  force  muscles,   in  appearance  {he 
weakest,  exert,  and  what  enoi'mous  resistance 
they  sometimes  surmount. 
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The  existence  of  this  luxation  is  easily  ascer- 
tained. If  there  be  pain  in  the  top  of  the  shoul- 
der succeeding  to  a  fall  on  that  part;  and  if,  on 
examination,  the  extremity  of  the  clavicle  he 
found  projecting  under  the  skin  covering  the 
acromion,  we  may^l^e  sure  it  has  taken  place. 
Besides,  the  patient  inclines  his  head  to  the  af- 
fected side,  and  moves  as  little  as  possible  either 
the  arm  or  shoulder,  because  he  cannot  move 
these  parts  without  calling  into  action  the  deltoid 
or  some  other  muscle,  which  would  consequently 
extend  the  motion  to  the  diseased  part,  and  cause 
pain.  This  luxation  is  not  attended  with  such 
dangerous  consequences  as  those  related  by  Am- 
brose Pare.  He  says  *,  the  bone  cannot  be  re- 
duced, the  patient  will  remain  disabled,  and  will 
never  be  able  to  carry  his  hand  to  his  mouth  or 
head.  In  fact,  the  clavicle  has  been  often  but 
imperfectly  reduced,  and  the  patients  were  not 
disabled  ;  and  this  is  what  is  observed  even  in 
the  greater  number  of  cases  :  the  ligaments 
heal  without  uniting,  and  the  luxation  relapses 
as  soon  as  the  bandage  is  removed.  I  have  seen 
a  person  who  had  a  luxation  of  this  kind,  and 
who,  after  five  piouths  regular  treatment,  could 
jiot  move  his  arm.  without  dislocating  the  cla- 

*  Works  of  Ambrose  Parc,-chap.  ii.  of  Luxations  of  the  Ch- 
vide. 
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OF  LUXATIONS  OF  THE  CLAVICLE.  lOI 

vicle ;  whenever  he  used  his  arm,  the  scapula  was 
carried  backwards,  and  its  base  raised  up  the 
skin. 

We  reduce  this  luxation  by  carrying  the  arm 
outwards,  by  putting  a  cushion  in  the  axilla,  and 
applying  Desault's  bandage  for  fractures  of  the 
clavicle,  in  such  a  manner  as  that  all  the  turns 
of  it  which  ascend  from  the  elbow  to  the  shoul- 
der may  bear  on  the  luxated  extremity,  compress 
it,  and  keep  it  in  its  place. 


CHAPTER 
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There  is,  no  articulation  which  admits  of  such 
extensive  motion,  as  that  of  the  humerus  with 
the  scapula  ;  consequently,  luxations  of  the  for- 
mer arc  extremely  frequent :  their  number  equals, 
if  not  exceeds,  that  of  the  luxations  of  all  the 
other  bones.  The  head  of  the  humerus,  a  large 
hemispherical  body^  is  not,  properly  speaking, 
entirely  received  in  the  glenoid  cavity  of  the  sca- 
pula, which,  notwithstanding  the  fibrous  mar- 
gin with  which  it  is  surrounded,  is  not  deep 
enough  for  this  purpose.  It  touches  this  cavity 
by  only  a  vej;y  few  points;  the  greater  part  of 
its  surface  is  in  contact  with  the  orbicular  liga- 
ment. The  articulation  itself,  though  admitting 
of  great  latitude  of  motion,  is  by  no  means  pro- 
vided with  very  strong  ligaments ;  it  derives  its 
principal  strength  from  the  orbicular  ligament, 
and  an  accessory  one  which  comes  from  the 
coronoid  process  of  the  scapula.  These  circum- 
st£\nces,  render  dislocations  pf  the  arm  so  easy, 

that^ 
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tliat,  were  it  not  for  the  great  mobility  of  the 
scapula,  which  follows  the  humerus  in  all  its 
motions,  the  latter  would  be  dislocated  by  every 
trifling  effort.  The  mobility,  then,  of  the  arti- 
culating surfaces  diminishes  the  frequency  of 
luxations,  which  are  favoured  by  so  many  cir- 
cumstances. 

The  humerus  can  be  luxilted  only  in  thre« 
directions,  downwards,  inwards  or  forwards,  and 
outwards  or  backwards.  Luxation  upwardsj 
admitted  by  some  authors,  is  rendered  impos- 
sible by  many  causes  :  first,  the  acromion  and 
coracoid  process  form,  with  the  triangular  liga- 
ment v/hich  goes  from  the  one  to  the  other,  st. 
kind  of  vault  over  the  articulation ;  therefore^ 
the  first  effect  of  every  effort  to  push  the  hu- 
merus upwards,  would  tend  to  fracture  these 
two  processes,  ?.nd  tejir  their  ligament;  and  as 
the  head  of  the  humerus  should  be  carried  at 
once  upwards  and  outwards,  before  it  (;ould  be 
luxated  in  this  direction,  the  trunk  prevents 
this  disposition  of  the  parts  by  not  allowing  the 
elbow  to  be  brought  sufficiently  inwards.  Last- 
ly, the  tendons  of  the  biceps  and  supraspina- 
tus,  and  the  fleshy  mass  of  the  deltoid  muscle, 
efficaciously  prevent  this  luxation.  There  is 
even  one  of  the  three  species  of  luxation  of 
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the  humerus,  of  which,  though  it  has  been 
described,  and  the  possibility  made  evident,  we 
arc  not  acquainted  with  a  single  instance  :  it  is 
the  luxation  outwards  or  backwards.  The  other 
two  then  are  those  that  merit  the  attention  of 
practitioners :  the  first  is  oftener  met  with  than 
the  second ;  it  is  even  so  frequent,  that  many 
authors,  conformably  to  the  opinion  of  Hippo- 
crates, think  that  every  primary  luxation  of  the 
humerus  takes  place  downwards  :  we  say  primary 
luxation  ;  for  the  possibility  of  a  subsequent 
change  of  place,  by  which  the  head  of  the  lux- 
ated humerus  is  carried  forwards,  is  generally 
admitted.  In  order  to  explain  this  subsequent 
change  of  place,  let  us  suppose  the  head  of  the 
humerus,  in  a  luxation  downwards,  to  b6  placed 
between  the  tendon  of  the  long  portion  of  the 
triceps,  and  that  of  the  subscapularis ;  but  by  a 
fall  or  muscular  action,  to  be  pushed  forwards 
and  inwards,  and  obliged  to  lodge  between  the 
fossa  subscapularis  and  the  muscle  of  that  name. 
Luxation  downwards  can  never  bc-convertcd  into 
that  backwards  ;  though  the  contrary  opinion 
is  supported  by  J.  L.  Petit ;  but,  respectable  as 
his  authority  may  be,  we  easily  conceive  that 
the  resistance  made  by  the  tendon  of  the  long 
portion  of  the  triceps  must  prevent  it, 


Luxation 
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Luxation  of  the  humerus  downwards  is  the 
most  frequent,  not  only  on  account  of  the  great 
extent  of  motion  of  the  bone  necessary  to  pro- 
duce it,  but  also  because  the  lower  part  of  the 
orbicular  ligament  is  the  thinnest  and  weakest, 
and  the  least  supix)rtcd.  The  tendons  of  the  supra- 
spinatus,  teres  minor,  and  subscapularis,  are  in 
some  sort  confounded  with  the  orbicular  liga- 
ment before  they  are  inserted  into  the  tuberosities 
of  the  humerus,  and  thus  increase,  iti  a  remark- 
able manner,  its  strength  and  thickness  on  the 
superior  side  ;  the  tendons  of  the  teres  minor 
and  infraspinatus  support  the  head  of  the  bone 
on  the  outside  ;  above,  the  same*  purpose  is  an- 
swered by  the  tendon  of  the  supraspinatus,  and 
that  of  the  long  portion  of  the  biceps  ;  and  an- 
teriorly and  interiorly  it  is  protected  by. the  ten- 
don of  the  subscapularis.  The  inferior  part  of 
the  articulation  is  deprived  of  a  similar  support, 
and  corresponds  to  the  cellular  substance,  the 
glands,  nerves,  and  blood-vessels  that  fill  the 
axilla.  Now,  when  the  elbow  is  carried  up- 
wards and  outwards,  the  head  of  the  humerus, 
by  pressing  on  the  inferior  side  of  the  orbicular 
ligament,  may  easily  lacerate  it  ;  but  in  the  mean 
time,  the  tendon  of  the  long  portion  of  the  tri- 
ceps opposes  its  escape  precisely  at  the  inferior 
part  of  the  cavity,  and  forces  it  to  pass  out  at 

its 
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its  inferior  and  internal  part.  In  this  luxation 
the  head  of  the  humerus  is  found  placed  on  the 
superior  and  internal  part  of  the  external  costa 
of  the  scapula,  having  before  it  the  anterior  edge 
of  the  subscapularis,  and  the  tendon  of  the  long 
portion  of  the  triceps  behind  it.  The  laceration 
of  the  capsular  ligament  is  inseparable  from  this 
luxation  ;  it  could  not  take  place  without  this 
happening. 

In  order  that  this  dislocation  may  take  place,  the 
elbow  must  be  moved  outwards  from  the  body  *, 
and  even  a  little  elevated  :  in  this  motion  of  the 
arm,  the  head  <of  the  humerus  slides  from  above 
downwards,  and  presses  on  the  internal  and  in- 
ferior part  of  the  orbicular  ligament.  The  diffi- 
culty we  experience  in  luxating  the  arm  down^ 
wards  in  the  dead  body,  is  so  great,  that  we  may 
conclude  that  the  weight  of  the  body  alone 
would  seldom  luxate  it  in  falls  on  the  elbow, 
were  it  not  for  the  co-operation  of  muscular 
action.    In  order  to  elucidate  the  manner  in 

*  I  have  given  in  the  Journal  de  M6dccine,  the  history 
of  a  luxation  produced  by  a  fall  on  the  top  of  the  shoulder 
but  we  may  easily  conceive  that  such  cases  must  be  extremely 
rare,  and  that  fracture  of  the  neck  of  the  humerus  is  to  be 
expected  from  such  a  cause,  rather  than  luxation. 

which 
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which  this  luxation  is  effected,  let  us  suppose  a 
•case :  A  person  falls  from  a  place  somewhat 
elevated,  on  his  elbow  moved  out  from  the 
body ;  but,  on  the  very  moment  that  the  elbow- 
reaches  the  ground,  the  pectoral  is  major,  teres 
jnajor,  and  latissimus  dorsi,  contract,  and  draw 
the  arm  near  the  body  :  now,  the  consequence 
must  be,  as  the  elbow  is  fixed  against  the 
groimd,  that  the  muscles  will  bring  downwards 
and  inwards  the  head  of  the  humerus.  This 
force,  co-operating  with  that  of  the  fall,  forces 
the  head  of  the  humerus  through  the  ligament, 
9nd  produces  a  luxation  downwards.  The  hu- 
merus represents  here,  as  in  all  its  motions,  a 
l^ver  of  the  third  kind;  but  its  relations  are 
^ibanged,  the  force  remaining  always  at  the 
jniddle,  the  foint  d'appui,  which  was  in  the  ar^- 
ticulation  of  the  humerus,  is  now  transferred  to 
the  elbow. 

Some  authors  think,  that  when  the  arm  is 
moved  out  from  the  body,  the  action  of  the  del- 
toid muscle  alone  can  produce  a  dislocation  of  it- 
and  in  support  of  this  opinion  they  refer  ta 
the  case  of  a  person  who  luxated  his  arm  in 
attemptmg  to  raise  a  registry-book. 

"When 
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When  the  luxation  has  taken  place,  the  head 
of  the  humerus,  j^laced,  as  already  observed,  be- 
tween the  subscapularis  muscle  and  the  tendon 
of  the  long  portion  of  the  triceps,  fills  the  hollow 
of  the  arm-pit ;  the  orbicular  ligament,  torn  on 
its  internal  side,  is  stretched  over,  and  covers  the 
glenoid  cavity ;  the  deltoides  and  infraspinatus 
muscles  are  elongated  on  account  of  the  sepa- 
ration of  their  points  of  insertion  ;  the  teres  mi- 
nor and  subscapularis  are  neither  stretched  nor 
elongated,  for  if  their  superior  fibres  experience 
a  tension,  the  inferior  are  relaxed ;  the  coraeo- 
brachialis,  the  biceps  and  triceps,  are  elongated, 
-and  the  fore-arm  is  more  or  less  bent ;  the  brachial 
plexus  and  axillary  vessels  are  not  injured ;  the 
circumflex  nerve, .  which  turns  under  the  head  of 
the  humerus  in  its  course  to  the  deltoid  muscle, 
is  overstretched,  and  the  injury  to  which  it  is 
exposed  may  destroy  its  function  :  a  paralysis  of 
the  deltoides  results;  and.  consequently,  an  ina- 
bility to  elevate  the  arm  outwards,  is  sometimes 
a  consequence  of  an  injury  done  to  this  nerve  in 
a  luxation  of  the  humerus. 

The  symptoms  which  mark  a  luxation  of  the 
arm,  are  numerous,  and  easy  to  be  distinguished. 
The  affected  arm  is  longer  than  the  other :  we 

convince 
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coDvince  ourselves  of  this  fact,  by  undressing  the 
patient,  and  examining  the  height  of  his  elbows. 
The  arm  loses  its  vertical  position,  and  inclines 
obliquely  downwards  and  outwards,  and  the 
elbow  is  very  much  separated  from  the  body  if 
the  luxation  be  recent.  When,  in  the  healthy 
state,  the  fingej-s  are  moved  along  the  external 
part  of  the  os  humeri,  an  equal  resistance  is  felt 
along  its  whole  length-;  but,  in  a  case  of  lux- 
ation, it  is  only  at  the  middle  part  that  this  re- 
sistance is  felt ;  on  the  upper  part,  the  integu- 
ments, no  longer  supported  by  the  superior  ex- 
tremity of  the  bone,  yield  to  "the  pressure  of  the 
lingers.  The  acromion  projects  ;  an  empty  space 
is  felt  under  it,  in  which  the  head  of  the  humerus 
should  be  placed ;  the  summit  of  the-  shoulder 
has  lost  its  roundness;  and  a  hard  tumour,  formed 
by  the  head  of  the  humerus,  is  found  in  the  ax- 
ilia.  The  patient  cannot  perform  the  motion  of 
circumduction,  in  which  the  arm  describes  a 
cone,  the  base  of  which  is  at  the  ends  of  the  fin- 
gers, and  the  simimit  at  the  articulation  of  the 
humerus  with  the  scapula  ;  neither  can  he  brin«- 
his  hand  to  his  head  by  describing  a  scmicircula*^ 
line  from  without  inwards.  If  we  direct  him  to 
perform  this  motion,  he  bends  the  fore-arm,  and 
stoops  his  head  towards  his  hand.  It  is  often 
unnecessary  to  attend  to  all  these  circumstances, 

as 
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as  the  existence  of  the  luxation  may  be  ascertained 
hy  a  simple  inspection  of  the  arm,  but  especially 
by  the  change  in  its  direction.  However,  we 
have  given  an  ample  detail  of  all  i(s  characteristic 
marks,  as  it  is  well  attested  that  uninformed  or 
inattentive  surgeons  have  sometimes  been  mis- 
taken in  their  diagnosis.  We  have  mentioned, 
in  treating  of  fractures  of  the  humerus,  the  raark^j 
by  which  luxations  of  this  bone  downwards  arc 
distinguished  from  fractures  of  its  neck. 

The  prognosis  is  uncertain  ;  for  though  very 
often  no  serious  symptom  accompanies  affections 
of  this  kind,  still  there  may  be  great  difficulty 
in  reducing  the  bone,  and  a  paralysis  of  the  del- 
toid muscle  may  ensue.  Professor  Boyer  has 
seen  three  cases  of  this  kind. 

'  The  means  proposed  to  effect  the  reduction 
are  extremely  numerous ;  and,  defective  as  the 
greater  number  of  them  aje,  it  may  be  useful  to 
take  a  view  of  them,  in  order  to  point  out  what 
led  to  their  disuse.  The  most  ancient  is  the  amh 
of  Hippocrates,  a  machine  not  used  in  these 
times,  and  scarcely  to  be  met  with  in  the  ricliest 
cabinets  of  surgical  apparatus.  It  is  composed 
of  a  piece  of  wood,  rising  vertically  from  a  pe- 
-destal,  which  is  fixed;  with  the  vertical  piece  is 

articulated, 
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articulated,  after  the  manner  of  a  hinge,  an  hori- 
zontal piece,  with  a  gutter  formed  in  it,  in  which 
the  hixated  limb  is  laid,  and  secured  with  lea- 
ther strings.  The  patient  places  himself  on  one 
side  of  the  machine ;  his  arm  is  extended  in  the 
gutter,  and  secured  ;  the  angle  formed  by  the 
union  of  the  ascending  piece  and  the  horizontal 
branch  is  lodged  in  his  arm-pit,  and  then  the 
horizontal  branch  is  depressed.  In  this  way  ex- 
tension is  made,  whilst  the  vertical  part  makes 
counter-extension,  and  its  superior  part  tends  to 
force  the  head  of  the  humerus  into  its  cavity. 
But  there  is  nothing  to  fix  the  scapula,  and  the 
compression  made  by  the  superior  part  of  the 
vertical  portion  of  the  machine  tends  to  force 
the  head  of  the  humerus  into  its  cavity  before  it 
is  disengaged  by  the  extension;  besides,  it  com- 
presses the  muscles,  stimulates  them  to  con- 
traction,, and  thus  renders  the  elongation  of 
them  impossible. 

The  ladder  is  attended  with  the  same  incon- 
vqnicncics.  In  this  process,  a  ladder,  six  or 
seven  feet  high,  is  placed  vertically,  and  fixed  in 
this  situation  :  the  upper  step  is  surrounded  by  a 
linen  cloth  ;  the  patient  is  elevated  hy  means  of 
a  stool,  so  as  to  be  able  to  pass  the  diseased  arm 
over  this  step ;  a  number  of  assistants  take  hold 

\  of 
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of  the  arm  hanging  on  the  opposite  side  of  the 
.ladder,  and  extend  it,  whilst  the  weight  of  the 
patient,  from  under  whom  the  stool  has  been 
taken,  makes  counter-extension,  and  the  step 
tends,  by  pushing  upwards  the  head  of  the  hu- 
merus, to  force  it  into  its  cavity.  This  process 
has  this  additional  disadvantage,  that  the  force 
cannot  be  proportioned  to  the  resistance,  since 
it  is  always  in  proportion  to  the  weight  of  the 
patient.  If  he  is  very  tall  and  corpulent,  the  neck 
of  the  humerus  may  be  fractured. 

The  process  by  the  door  has  the  same  disad- 
vantages as  the  former,  and  differs  from  it  only 
bv  placing  the  upper  edge  of  a  door,  instead  of 
the  upper  step  of  a  ladder,  under  the  axilla. 
The  same  objections  may  be  made  to  the  process 
in  which  two  strong  men,  by  placing  a  stick  in 
the  axilla,  and  putting  the  ends  of  it  on  their 
shoulders,  raise  the  patient  from  the  ground, 
and  keep  him  susi>ended,  whilst  a  number  of 
assistants  draw  the  arm  downwards. 

Similar  defects  are  found  in  many  other  ma- 
chines recommended  for  this  purpose ;  that  pro- 
posed by  J.  L.  Petit  is  not  exempt  from  them ; 
and,  notwithstanding  the  engraving  and  long 
description  which  this  surgeon  has,  given  of  it,  it 


OP   LUXATIONS  OF  THE  OS  HUMERI.  II3 

is  impossible  to  understand  its  mechanism.  In- 
'dependently  of  the  great  pressure  which  it  makes 
on  the  muscles,  the  force  with  which  it  acts  is 
I  difficultly  appreciated. 

It  has  been  also  proposed  to  extend  the  patient 
on  a  carpet  spread  on  the  floor,  while  the  sur- 
2:eon,  extended  also,  but  with  his  feet  towards 
the  head  of  the  patient,  places  his  left  heel  in 
the  axilla,  and  presses  with  it  on  the  head  of  the 
humerus,  and,  at  the  same  time,  draws  the  arm 
with  all  his  force.  But  the  arm  being  parallel 
to  the  trunk,  it  becomes  difficult  to  disengage 
the  head  of  the  humerus ;  the  heel  compresses 
the  muscles,  and  there  is  nothing  to  fix  the 
scapula. 

Lastly,  it  has  been  recommended  to  place  the 
patient  and  surgeon  seated  opposite  one  another, 

'  with  the  hand  of  the  former  secured  between  the 
knees  of  the  latter ;  this  being  done,  the  surgeon 
inclines  backwards,  and  brings  with  him  the  hand 
squeezed  between  his  knees,  whilst  with  his  hands 
he  endeavours  to  restore  the  head  of  the  hu- 
merus.   It  is  easily  perceived  that  the  operator 

I  can,  in  this  situation,  exert  but  very  little  force; 
and,  if  this  process  has  succeeded  in  some  cases, 
.   yoL.  II.  I  it 
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it  is  because  the  rcdizction  was  very  easy,  "and 
would  have  been  accomplished  by  any  means, 
even  the  least  rational.  i 

The  method  we  are  now  to  describe  is  by  much 
the  least  exceptionable  :  its  effects  are  not  con- 
trary to  any  of  all  the  rules  laid  down  in  treating 
of  the  general  therapeutics  of  luxations. 

A  large  piece  of  old  linen,  rolled  up  in  a 
bundle,  or,  still  better,  a  broad  cushion  of  oaten 
chaff,  folded  on  itself,  is  to  be  placed  as  high  as 
possible  in  the  hollov/  of  the  arm-pit ;  the  bundle 
ought  to  be  big  enough  to  fill  the  entire  hol- 
low, and  to  reach  beyond  the  borders  of  it  in 
such  a  manner  as  to  diminish  the  pressure  made 
on  the  tendons  of  the  pectoralis  major,  latissimus 
dorsi,  and  teres  major,  by  counter^extension. 
A  sheet  or  table-cloth,  folded  longitudinally  to 
about  four  fingers  breadth,  is  used  for  making 
counter-extension ;  the  middle  of  this  is  applied 
on  the  cushion,  and  the  ends  of  it,  carried  ob- 
liquely before  and  behind  the  breast  to  the  oppo- 
site shoulder,  are  committed  to  assistants.-  This 
part  of  the  apparatus  fixes  the  trunk,  and  even 
the  scapula,  to  a  certain  degree ;  but  this  bone, 
uncompressed  towards  the  middle  of  its  external 

border, 
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border,  would  yield  to  the  extending  force,  and 
the  reduction  would  be  impracticable,  if  it  were 
not  fixed  in  the  following  manner :  a  napkin, 
folded  longitudinally^  to  about  three  fingers 
breadth,  is  applied  across  the  top  of  the  shoulder, 
and  one  or  two  assistants  take  -the  ends  of  it, 
which  are  brought  horizontally  before  and  be- 
hind the  breast  to  the  other  side  of  the  trunk  ; 
and  lastly,  another  assistant  presses  the  acromion 
from  above  downwards,  and  prevents  the  folded 
napkin  from  moving  out  of  its  place. 

Extension  is  made  by  assistants,  who  pull  by 
a  napkin,  folded  diagonally,  and  tied  round  the 
wrist  of  the  patient.  Every  thing  being  thus 
arranged,  and  the  patient  seated,  the  surgeon 
places  himself  on  the  external  side  of  the  arm, 
i  directs  the  proceedings,  attends  to  the  elongation 
!  of  the  muscles,  and,  when  he  sees  them  yield  to 

the  extending  efforts,  conducts  the  head  of  the  ' 
I  bone  into  its  cavity.    The  two  hands  placed  on 
the  internal  and  superior  part  of  the  arm  are  suf- 
I  ficient  for  this  purpose ;  a  napkin  passed  under  the 
I  patient's  arm  and  round  the  neck  of  the  surgeon 
:  would  be  both  embarrassing  and  useless.  The 
assistants  employed  for  making  extension  draw 
first  in  an  oblique  direction  downwards  and  out- 
jrvards  j  but,  apprised  by  the  surgeon,  they  bring 

I  a  the 
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the  arm  at  the  proper  time  in  its  natural  direction, 
whilst  he  forces  upwards  and  outwards  the  head 
of  the  humerus.  That  the  coaptation  may  be 
made  with  the  greatest  advantage  possible,  the 
operator  should  convert  the  humerus  into  a  lever 
of  the  third  species,  the  inferior  part  of  which  is 
supported  against  his  breast.  The  effort  of  the 
assistants  who  extend  the  arm  is  to  co-operate 
with  that  of  the  operator,  who  directs  all  the  pro- 
ceedings. When  the  muscles  are  sufficiently 
elongated,  and  the  head  of  the  bone  disengaged, 
the  elbow  is  brought  inwards  and  forwards,  in 
order  to  give  the  humerus  its  natural  direction. 
This  is  to  be  done  without  suspending  the  ex- 
tension, the  cessation  of  which  would  allow  the 
muscles  to  reassume  their  power,  and  bring 
back  the  head  of  the  humerus  to  the  place  from 
tvhich  it  had  been  disengaged. 

When  the  first  attempts  at  reduction  fail, 
bleedings  and  warm  baths  are  to  be  had  recourse 
to;  and,  after  these  have  had  their  effect,  the 
patient  is  to  be  placed  on  a  strong  and  firmly- 
iixed  table,  and  the  operation  is  to  be  recom- 
menced. By  repeating  the  attempts,  the  muscles 
are  fatigued,  their  force  is  exhausted,  and  the  re- 
duction is  rendered  more  easy.  If,  at  the  end  of 
some  days,  after  repeated  endeavours,  and  in- 

4  ducing 
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^  auclng  debility  by  the  usual  means,  even  by  the 
,  excessive  use  of  spirits  and  opium,  we  are  npt 
;  successful,  we  advise  the  patient  to  call  in  other 
practitioners ;  but  in  no  case  or  under  no  cir- 
j  cumstances  are  pullies  or  other  extending  ma- 
I  chines  of  this  kind  to  be  used.    I  have  seen  in  a 
department  distant  from  the  capital,  a  patient 
absolutely  tortured  by  the  violent  means  that 
were  employed  to  reduce  a  luxation  of  his  arm, 
and  yet  the  reduction  was  not  accomplished. 
1  The  patient,  an  adult,  strong  and  robust,  was 
I  stretched  on  a  bench,  and  held  down  by  a  num- 
;  ber  of  men ;  a  band  passed  round  the  inferior 
1  part  of  the  luxated  arm,  was  tied  to  a  vine- 
press,  which  was  turned  by  twelve  men ;  but 
I  scarcely  had  they  put  the  machine  in  motion, 
I  when  the  skin  of  the  shoulder  and  arm-pit 
cracked  in  many  places ;  the  laceration  would 
have  been  more  considerable,  or  indeed  the  arm 
would  have  been  torn  from  the  body,  if  the  as- 
isistants  who  were  employed  to  hold  down  the 
patient  had  remained  deaf  to  his  cries. 

*  Citizen  Boyer  has  seen  the  same  consequences 
•  firom  similar  attempts  to  reduce  an  old  luxation 
i  of  the  humerus.  The  bands  for  making  counter- 
i  extension  were  fixed  to  a  post,  and  extension 
:  was  made  by  a  pulley.    The  pectoralis  major, 

1 3  latissimus 
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latissimus  dorsi,  and  teres  major,  were  not  elon- 
gated in  the  smallest  degree,  and  the  attempt 
was  given  up,  without  accomplishing  the  re- 
duction, though  the  force  employed  was  so  con- 
siderable as  to  lacerate  the  skin,  and  produce  the 
most  exquisite  torture.  It  has  been  supposed 
that  the  narrowness  of  the  opening  through  which 
the  head  of  the  humerus  has  escaped,  might  re- 
sist its  reduction  ;  and  in  cases  where  this  ob- 
stacle is  suspected,  surgeons  have  directed  to 
move  the  luxated  arm  in  a  variety  of  directions, 
in  order  to  make  the  opening  wider  by  increasing 
the  laceration.  But,  independently  of  the  diffi- 
culty of  ascertaining  the  reality  of  this  cause,  how 
can  the  opening  through  v^hich  the  head  of  the 
bone  has  escaped,  be  loo  little  at  the  end  of  a 
few  hours  to  readmit  it  ?  Is  not  the  effect  of  this 
practice,  in  cases  where  this  obstacle  has  been  sup- 
posed, to  be  attributed  to  the  lassitude  of  the  mus- 
cles that  it  produces,  rather  than  to  an  enlarge- 
ment of  the  laceration  in  the  orbicular  ligament  ? 

We  have  said,  in  treating  of  luxations  in  ge- 
neral, that  at  the  end  of  a  month  or  six  weeks, 
reduction  is,  if  not  impossible,  at  least  very  diffi- 
cult ;  and  we  have  pointed  out  the  method  to  be 
pursued  when  this  operation  is  attempted  in  these 
cases. 

•  Luxation 
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Luxation  pf  the  humerus  Inwards  may  be  pri- 
mary or  secondary.  If  a  person  fall  from  a  height 
on  his  elbow  placed  outwards  and  backwards, 
the  action  of  the  muscles  co-operates  with  the 
effects  of  the  fall,  and  both  force  out  the  head 
of  the  humerus  at  the  anterior  and  internal  part 
of  its  cavity,  and  propel  it  into  the  fossa  subsca- 
pularis  between  the  scapula  and  subscapularis 
muscle.  In  this  luxation,  the  external  edge  of 
the  subscapularis  is  moved  from  the  fossa  by  the 
head  of  the  humerus,  which  lacerates  even  the 
texture'  of  this  musqle,  when  the  violence  has 
been  great,  and  the  luxation  effected  with  rapi- 
dity. As  to  secondary  luxations  in  this  direc- 
tion, they  take  place  when  the  head  of  the  hu- 
merus deserts  the  part  of  the  scapula  on  which 
it  was  placed  in  a  luxation  downwards,  and  is 
drawn  by  the  action  of  the  muscles,  particularly 
by  that  of  the  pectoralis  major,  along  the  fossa 
subscapularis,  and  under  the  subseapularis  mus- 
cle to  the  inferior  side  of  the  clavicle. 

Some  have  believed  that  the  head  of  the  hu- 
merus might  be  canied  upwards  towards  the  cla- 
vicle, and  be  placed  between  the  great  pectoral 
muscle  and  the  subscapularis;  but  the  relations 
of  the  latter  muscle  with  the  internal  side  of  the 
articulation  are  such,  that  it  should  be  turned 

I  4  under 
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under  the  head  o.  the  humerus  before  a  second- 
ary luxation  could  take  place  in  this  direction. 
The  subscapularis,  carried  inwards,  remains  al- 
ways at  the  internal  side  of  the  head  of  the  hu- 
merus ;  and  if  this  latter  part  ascends  near  to  the 
coracoid  process,  it  can  only  do  so  by  sliding  be- 
tween the  subscapularis  muscle  and  the  fossa  of 
the  same  name:  in  that  case,  the  hard  and  round 
tumour  which  is  felt  below  the  clavicle  and  be- 
fore the  point  of  the  shoulder,  is  formed  by  the 
head  of  the  humerus,  covered  not  only  by  the 
pectoralis  major  and  minor,  but  also  by  the  sub- 
scapularis. 

In  the  luxation  of  the  humerus  inwards,  the 
arm  preserves  nearly  its  natural  length,  unless 
the  head  of  the  bone  be  brought  secondarily 
towards  the  clavicle,  in  which  case  it  is  short- 
ened. The  elbow  is  placed  outwards  from 
the  body,  and  carried  backwards;  a  bony  emi- 
nence is  felt  at  the  superior  and  external  part 
of  the  breast,  before  the  point  of  the  shoulder, 
and  below  the  clavicle  j  there  is  no  tumour  in 
the  axilla ;  the  point  of  the  shoulder  is  more 
round,  and  the  acromion  is  less  prominent  than 
in  luxations  downwards;  lastly,  the  motion  of 
circumduction  is  impossible, 


The 
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The  prognosis  is  more  unfavourable  in  this 
^  luxation  than  in  that  downwards ;  the  strain- 
ing of  the  parts  has  been  greater,  the  laceration 
more  considerable,  and  the  reduction  is  more 
difficult;  it  is  particularly  difficult  when  the  lux- 
ation is  of  a  long  standing,  and  of  the  secondary 
kind.    The  head  of  the  bone,  in  these  circum- 
stances, often  grows  to  the  superior  part  of  the 
I  fossa  subscapularls.     The  process  for  reducing 
!  it  is  the   same  as  that  used  in  the  luxation 
I  downwards,  with  this  slight    difference :  the 
assistants  who  extend  the  arm  are  to  pull  at 
i  first  in  the  direction  of  the  elbow  which  was 
carried  backwards,  and  not  bring  it  forwards 
but  at  the  moment  when  the  head  of  the  bone 
I  is  disengaged  from  the  muscle  and  the  fossa 
1  $ubscapularis.    If  the  luxation  be  secondary,  we 
are  first  to  endeavour  to  bring  the  head  of  the 
;  humerus  downwards  into  the  hollow  of  the  arm- 
i  pit,  and  then  replace  it  as  in  cases  of  luxation 
I  downwards. 

There  is  no  well-attested  instance  of  luxation 
of  the  humerus  outwards  or  backwards,  though 
I  many  authors  appear  to  have  admitted  thepossi- 
;  bility  of  it.  It  cannot  take  place  secondarily, 
j  and  succeed  to  a  luxation  downwards,  because 
I  the  tendon  of  the  long  portion  of  the  triceps 

opposes 
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opposes  it.  Should  a  fall  on  the  elbow  placed 
inwards  and  forwards  produce  it  primarily, 
the  head  of  the  humerus  would  be  carried 
into  the  fossa  infraspinalis  between  the  exter-' 
nal  part  of  this  fossa  and  the  infraspinatus  and 
teres  minor  muscles.  The  resistance  of  tl>e  spine 
of  the  scapula  would  prevent  the  humerus  from 
ascending  so  high  as  to  occasion  a  shortness  of 
the  arm  ;  but  the  elbow  would  be  placed  inwards 
and  forwards.  The  acromion  would  project, 
especially  anteriorly  ;  an  eminence  would  be  felt 
behind  the  shoulder  below  the  spine  of  the  sca- 
pula;  the  motion  of  the  humerus  would  be  pain- 
ful, and  that  of  circumduction  impossible.  Jt 
is  to  be  reduced  according  to  the  rules  already 
laid  down;  but  the  arm  is  to  be  drawn  at  first 
inwards  and  forwards,  in  order  to  disengage 
the  head  of  the  bone  before  bringing  it  to  its 
natural  direction. 


Whatever  may  be  the  kind  of  luxation,  the 
reduced  bone  is  easily  kept  in  its  place,  by  pre- 
venting the  motion  of  the  arm  ;  and  as  luxation 
can  take  place  only  when  the  arm  is  at  some 
distance  from  the  trunk,  a  return  of  it  will  be 
certainly  prevented  by  tying  the  elbow  to  the 
side.  A  bandage  carried  several  times  round 
the  trunk,  and  including  the  elbow,  answers  this 

purpose.     The  spica  bandage  applied  to  the 

point 
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point  of  the  shoulder  would  not  answer  so 
well  the  proposed  end;  its  action,  from  being 
confined  to  the  superior  extremity  of  the  hu- 
merus, would  not  prevent  the  motion  of  the  el- 
bow; consequently  we  find,  that  it  is  now  only 
used  to  retain  emollient  and  resolvent  topical 
applications,  which  it  is  sometimes  necessary  to 
apply  to  the  shoulder.  Different  symptoms 
which  may  accompany  or  succeed  luxations  of 
the  humerus,  such  as  pain,  paralysis  of  the  del- 
toid muscle,  or  oedema  of  the  arm,  may  render 
such  topical  applications  necessary. 

If  the  shoulder  be  much  contused,  and  the 
pain  considerable,  emollient  cataplasms  are  to  be 
applied  to  the  pained  part;  and  if  the  patient  be 
young  and  strong,  some  blood  is  to  be  taken 
away.  When,  by  this  treatment,  the  pain  is  di- 
minished, the  emollients  are  to  be  replaced  by 
resolvents,  with  the  view  of  discussing  theeccby- 
mosis.  In  the  generality  of  cases,  the  pain  has 
entirely  vanished,  and  the  patient  has  recovered 
the  entire  use  of  his  arm  at  the  end  of  a  month. 

The  oedema  may  arise  from  the  compression 
made  by  the  head  of  the  humerus  in  the  axilla 
on  the  veins  and  lymphatic  vessels,  which  bring 
back  the  fluids  of  the  superior  extremity.  The 

round 
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round  figure  of  the  head  of  the  humerus  and 
its  polished  surface  render  it  unfit  for  making 
great  pressure,  so  that  it  shdes  easily  over 
the  soft  parts,  and  seldom  produces  this  symp- 
tom. Paralysis  is  much  more  frequently  met 
with,  and  it  would  be  a  much  more  frequent 
consequence  if  the  brachial  plexus  and  axillary 
vessels  did  not  easily  escape  from  the  round 
and  slippery  surface  of  the  head  of  the  hume- 
rus. If  these  nerves  are  slightly  compressed  by 
this  bony  eminence,  a  numbness  and  pain  are 
felt  in  the  arm,  but  these  symptoms  disappear 
on  the  reduction  being  accomplished.  This  is 
not  the  case  with  the  paralysis  produced  by 
the  contusion  and  disorganization  of  the  plexus ; 
it  often  resists  the  application  of  the  most  power- 
ful remedies  ;  however,  the  effects  of  blisters  and 
frictions  with  irritating  substances,  such  as  the 
tincture  of  cantbarldes,  may  be  tried.  I  have 
seen  much  benefit  arise  in  these  cases  from  burn- 
ing moxa  behind  the  clavicle,  and  immediately 
above  the  brachial  plexus. 

The  paralysis,  as  we  have  mentioned,  is 
sometimes  confined  to  the  deltoid  muscle.  It 
depends  then  on  the  contusion  and  injury  done 
to  the  circumflex  nerve  by  the  head  of  the  hu- 
merus which  bends  it  under  it.    This  affection 
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is  sometimes  very  obstinate,  resists  the  usual 
remedies,  and  is  followed  by  a  diminution  of  vo-. 
Jume  in  the  muscle.  ^ 

Lastly,  there  is  an  accident  which  may  arise  from 
the  efforts  to  reduce, a  luxation,  with  which  the 
practitioner  ought  to  be  made  acquainted,  in  or- 
der that  he  may  not  be  alarmed  at  its  taking 
place.  It  is  generally  produced  by  the  violent 
efforts  necessary  to  reduce  an  old  luxation,  and 
it  was  in  a  case  of  this  kind  that  it  presented 
itself  to  Desault.  This  surgeon,  after  reducing 
with  great  difficulty  a  luxation  inwards,  which 
had  continued  for  six  weeks,  perceived  a  tumour 
forming  rapidly  under  the  great  pectoral  muscle, 
which  soon  extended  to  the  axilla,  and  filled 
its  entire  cavity.  Desault  and  his  assistants 
thought  that  an  aneurism  was  produced  by 
the  rupture  of  an  artery :  but  their  apprehen- 
sions were  soon  removed.  It  afterwards  ap- 
peared that  the  tumour  was  formed,  according 
to  the  opinion  of  some,  by  an  effusion  of  ve- 
nous blood ;  according  to  that  of  others,  by 
air  escaping  from  the  lungs  ;  but  the  former  ap- 
pears by  much  the  most  probable,  as  the  tumour 
disappeared  on  the  thirteenth  day,  and  left  a 
large  ecchymosis,  which  was  not  discussed  be- 
fore the  twenty-seventh  day. 

Anchylosis 
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Anchylosis  is  never  a  consequence  of  luxa- 
tions of  the  humerus,  when  they  are  reduced. 
The  motion  ^f  the  arm,  first  impeded  by  the 
pain,  becomes  daily  more  free,  and  is  soon  per- 
formed with  as  much  facility  as  before  the  luxa- 
tion had  taken  place.  The  recovery  of  the  pa- 
tient is  accelerated  by  moving  the  arm  every  day 
as  much  as  the  state  of  the  soft  parts  surround- 
ing the  articulation  will  admit.  It  is  even  rare 
to  find  an  anchylosis  in  luxations  of  the  arm 
which  have  not  been  reduced.  The  head  of  the 
humerus  makes  a  depression  in  the  part  of  the 
scapula  with  which  it  is  in  contact,  and  forms 
a  new  articulation,  which  allows,  more  or 
less  extensive  motion;  but  it  will  be  forever 
impossible  to  carry  the  hand  semicircularly 
to  the  head^ 
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CHAPTER  X. 

OF  LUXATIONS  OF  THE  FORE-ARM. 

This  chapter  will  be  divided  into  three  sec- 
tions :  in  the  first  we  will  treat  of  luxations  of 
both  bones  of  the  fore-arm  from  the  humerus ; 
in  the  second  we  will  describe  luxation  of  the 
superior  extremity  of  the  radius  from  the  ulna ; 
and  in  the  third  we  will  treat  of  luxations  of  the 
inferior  extremity  of  the  ulna  from  the  radius. 

SECTION  I. 

Of  Luxations  of  the  Fore- arm  from  the  Humerus. 

Notwithstanding  the  extent  of  the  surfaces 
of  the  articulation  of  the  radius  and  ulna  with 
the  OS  humeri,  the  strength  of  the  muscles  and 
ligaments  surrounding  it,  and  the  mutual  recep- 
tion  of  the  eminences  which  makes  it  a  perfect 
angular  ginglymus,  a  dislocation  of  these  two 
bones  frgm  the  extremity  of  the  humerus  may 

take 
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take  place  at  the  same  time.  They  are  luxated 
for  the  most  part  backwards,  sometimes  late- 
rally, but  very  rarely  anteriorly :  the  latter  lux- 
ation cannot  take  place  without  a  fracture  of  the 
olecranon.  Luxation  backwards  is  the  most  fre- 
quent :  it  is  facilitated  by  the  small  size  of  the 
coronoid  process,  which,  when  the  extremity  of 
the  humerus  is  forcibly  pushed  downwards  and 
forwards,  may  slide  behind  it,  and  mount  up 
cvei>  to  the  cavity  which  receives  the  olecranon 
during  the  extension  of  the  fore-arm. 

Luxations  laterally  are  much  less  frequent, 
Und  are  always  incomplete.  The  great  extent 
of.  the  articulating  surfaces  in  their  transverse 
direction,  the  reciprocal  union  of  their  inequa- 
lities, and  especially  the. strength  of  the  liga- 
ments and  muscles,  which,  arising  from  the 
internal  and  external  condyles  of  the  , inferior 
extremity  of  the  humerus,  go  to  the  fore-arm 
and  hand,  give  great  strength  to  the  articula- 
tion, and  ^ender  it  impossible  to  effect  by  any 
violence  a  complete  luxation  laterally. 

In  the  luxation  backwards,  the  radius  and 
ulna  may  ascend  more  or  less  behind  the  hu- 
merus; but  the  coronoid  process  of  the  ulna 
is  always  carried  above  the  articular  pulley, 

and 
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and  is  found  lodged  in  the  cavity  destined  to  re- 
ceive the  olecranon.  The  head  of  the  radius  is 
placed  behind  and  above  the  external  condyle  of 
-the  humerus.  The  annular  ligament,  which 
confines  the  superior  extremity  of  the  radius 
to  the  ulna,  may  be  lacerated  :  in  which  case, 
even  when  the  bones  are  reduced,  it  is  difficult 
to  keep  them  in  their  proper  places,  as  the  radius 
tends  constantly  to  separate  from  the  ulna. 

This  luxation  always  takes  place  from  a  fall 
on  the  hand  ;  for,  when  we  are  faUing,  we  ate 
led  by  a  mechanical  instinct  to  bring  our  hands 
forwards  to  protect  the  body.  If,  in  this  case, 
the  superior  extremity,  instead  of  resting  verti- 
.  cally  on  the  ground,  be  placed  obliquely  with 
the  hand  nearly  in  a  state  of  supination,  the  re- 
pulsion which  it  receives  from  the  ground  will 
cause  the  two  bones  of  the  fore-arm  to  ascend 
behind  the  humerus,  whilst  the  weight  of  the 
•body  pressing  on  the  humerus  directed  obliquely 
downwards,  forces  its  extremity  to  pass  down  be- 
fore the  coronoid  process  of  the  cubitus. 

The  fore-arm  in  this  luxation  is  in  a  state 
of  demi-flexion,  and  every  attempt  to  extend  it 
'  occasions  smart  pains.    The  situation  of  the  ole- 
cranon, with  respect  to  the  condyles  of  ^he  hu- 
II.  K  merus. 
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merus,  is  changed.  The  olecranon,  which  in 
the  natural  state  is  placed  on  a  level  with  the 
external  condyle,  which  is  itself  situated  lower 
than  the  internal,  is  higher  than  it. 

This  luxation  may  be  mistaken  for  a  fracture  of 
the  olecranon,  of  the  head  of  the  radius,  or  even  of 
the  inferior  extremity  of  the  humerus:  such  a  mis- 
take is  attended  with  very  bad  consequences  ;  for 
if  the  reduction  be  not  effected  before  the  end  of 
fifteen  or  twenty  daySj  it  is  impossible  to  ac- 
complish it  afterwards.    Such  was  the  case  of  a 
student  of  law,  who  fell  down  stairs  and  luxated 
his  fore-arm  backwards.    The  surgeon  to  whom 
he  applied,  thought  he  discovered  a  fracture  of 
the  head  of  the  radius,  and  treated  him  as  if  a 
fracture  had  really  taken  place  ;  but  at  the  end 
of  twenty  days  the  error  was  detected,  without  a  i 
possibility  of  reducing  the  luxation.   The  swell- 
ing, more  or  less  considerable,  which  supervenes  i 
in  twenty-four  hours  after  the  accident,  renders  a 
diagnosis  difficult;  the  bony  prominences  are  so 
covered  by  it,  that  it  is  impossible  to  examine 
their  respective  situations.    Besides,  the  rubbing 
of  the  coronoid  process  and  olecranon  against  , 
the  humerus,  causes  a  grating  noise  similar  to 
that  in  fracture.    From  these  circumstances  it 
must  appear,  that  much  attention  is  requisite  to 

establish 


JROM  TUE  humerus.  131 

establish  a  diagnosis  between  fracture  of  the 
head  of  the  radius,  and  dislocation  of  the  fore- 
arm backwards. 

Different  methods  have  been  proposed  to  re- 
duce this  luxation  of  the  fore-arm  :  some  direct 
lo  place  the  elbow  of  the  patient  on  a  table 
covered  with  many  folds  of  cloth ;  while  the  sur- 
geon places  his  elbow  in  the  bend  of  the  arm, 
insinuates  his  fingers  between  those  of  the  pa- 
tient, and  bending  his  fore-arm  draws  up  the 
hand,  and  presses  at  the  same  time  with  his 
elbow  on  the  inferior  part  of  the  humerus.  But 
the  force  that  can  be  applied  in  this  way  is  in- 
considerable; besides,  the  pressure  forces  the  in- 
ferior extremity  of  the  humerus  against  the 
luxated  bones,  increasing  the  friction  and  the  dif- 
ficulty of  reduction.  The  same  inconvenience 
attends  the  method  which  consists  in  placing  the 
fold  of  the  luxated  arm  against  a  bed-post,  and, 
bending  the  arm  by  means  of  an  assistant,  wbile 
ihe  surgeon  pushes  the  olecranon  downwards 
and  forwards. 

«  The  following  method  is  by  much  pre- 
ferable. The  patient  being  firmly  seated,  an 
assistant  seizes  the  middle  part  of  the  humerus, 
and  makes  counter- extension,   while  another 

K  2  assistant 
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assistant  makes  extension  by  drawing  by  the  in- 
ferior part  of  the  fore^arm  ;  the  surgeon,  seated 
on  the  outside,  grasps  the  elbow  with  his  tWd 
hands,  by  applying  the  four  fingers  of  each 
band  to  :the  anterior  part  of  the  humerus,  and 
the  thumbs  to  the  posterior,   with  which  he 
presseson  the  olecranon,  in  a  direction  downwards 
and  forwards.    This  method  will  be  in  general 
successful.    If  the  strength  of  the  patient,  or 
the  long  continuance  of  the  luxation,  render  it 
necessary  to  employ  a  greater  force,  a  fillet  is  to 
be  applied  on  the  wrist  to  make  extension,  and  a 
cushion  is  to  be  placed  in  the  axilla,  and  the  arm 
and  trunk  fixed  as  is  done  in  cases  of  luxation 
of  the  humerus. 

When  the  luxation  is  reduced,  which  is  known 
by  the  noise  the  bones  make  in  reassuming  their 
situation,  by  the  relative  position  of  the  pro- 
cesses, by  the  form  of  the  part,  'and  the  facility 
of  flexion  and  extension,  long  compresses 
moistened  with  a  resolvent  liquid,  are  to  be 
applied  to  the  elbow.  They  should  be  arranged 
obliquely,  so  as  that  their  extremities  may  cross 
one  another,  and  the  whole  form  a  figure  of  8, 
which  arrangement  will  prevent  them  from  fall- 
ing off.  The  fore-arm  is  to  be  neither  mucli 
bent  nor  extended.    A  roller  is  to  be  passed 
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tightly  round  the  hand  and  fore-arm,  In  order  to 
prevent  an  effusion  of  lymph.  The  laceration 
which  always  takes  place,  is  accompanied  with 
more  or  less  inflammatory  swelling,  which  is 
to  be  combated  by  blood-lettings,  emollient 
Cataplasms,  anodynes,  resolvents,  &c. 

At  the  end  of  seven  or  eight  days,  when  the 
inflammatory  symptoms  are  nearly  gone,  the  ar- 
ticulation is  to  be  gently  moved,  and  the  motion 
is  to  be  increased  every  day,  in  order  to  prevent 
anchylosis,  to  which  it  is  remarkably  disposed.  ' 

In  a  luxation  of  the  fore-arm  backwards,  the 
annular  ligament  which  confines  the  head  of  the 
radius  to  the  extremity  of  the  ulna  is  sometimes 
torn,  and  the  radius  passes  before  the  cubitus. 
In  such  cases  the  motions  of  pronation  and 
supination  are  difficult  and  painful,  though 
the  principal  luxation  has  been  reduced.  The 
head  of  the  radius  may  be  easily  replaced,  by 
pressing  it  from  before  backwards,  and  it  is  kept 
in  its  place  by  adding  to  the  apparatus  above  de- 
scribed, a  compress,  which  is  to  be  applied  to 
the  superior  and  external  part  of  the  fore-arm. 
The  bandage  and  compresses  are  to  be  taken 
off  every  two  or  three  days,  and  re-applied : 
this  precaution  is  very  necessary,  on  account  of 
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the  relaxation  of  the  banclag:es,  and  the  neces- 
sity of  moving  the  articulation  to  prevent  an 
anchylosis. 

» 

If  the  luxation  be  not  soon  reduced,  it  be- 
comes irreducible  ;  the  superior  extrt^mities  of 
the  bones  of  the  fore-arm  grow  to  the  humerus 
at  its  posterior  part,  and  the  patient  can  neither 
bend  nor  extend  his  arm.  However,  in  some 
cases,  especially  in  young  persons,  some  motion 
is  acquired  in  time  ;  the  heads  of  the  radius  and 
ulna  make  depressions  in  the  humerus,  and 
form  for  themselves  cavities,  in  which  they  per- 
form some  motions,  but  always  imperfectly. 

The  luxation  forwards  should  be  treated  as 
a  fracture  of  the  olecranon,  with  which  it  would 
be  inevitably  accompanied.  It  may  be  neces- 
sary, on  account  of  the  great  injury  done  to  the 
soft  parts,  to  bleed  the  patient  copiously,  and 
put  him  on  an  antiphlogistic  regimen. 

As  to  the  lateral  luxations,  either  inwards  or 
outwards,  they  are  always  incomplete,  and  easily 
discovered.  They  are  reduced  by  drawing  the 
humerus  and  fore  arm  in  contrary  directions, 
and  at  the  same  time  pushing' the  extremity  of 
the  humerus  and  the  two  bones  of  the  fore  arm 

in  , 
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jn  opposite  directions.  The  extension  and 
counter-extension  diminish  the  friction  of  the 
surfaces  of  the  articulation,  and  facihtate  their 
shding  over  one  another. 

These  luxations  cannot  be  prpduced  without 
considerable  violence  ;  but  when  the  bones  are 
reduced,  they"  are  easily  kept  in  their  place.  It 
will  be  sufEcient  to  pass  a  roller  round  the  part, 
to  put  the  fore -arm  in  a  middle  state,  neither 
much  bent  nor  extended,  and  to  support  it  in 
a  sHng.  But  much  inflammation  is  to  be  ex-' 
pected,  from  the  injury  done  to  the  soft  parts. 
In  order  to  prevent  it,  or  at  least  mitigate  it,  the 
patient  is  to  be  bled  two  or  three  times,  and  put 
on  a  low  diet,  and  the  articulation  is  to  be 
covered  with  emollient  cataplasms.  It  is  scarce- 
ly necessary  to  repeat  that  the  arm  is  to  be 
moved  as  soon  as  the  state  of  the  soft  parts  will 
admit  of  it, 

SECTION  II. 

Of  Luxations  of  the  superior  Extrerjiity  of  the  Radius 
from  the  Ulna. 

The  two  bones  of  the  fore- arm,  articulated 
laterally  by  a  double  ginglymus,  may  be  luxa- 

K  4  ted 
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led  from  one  another.  But  of  these  dislocations, 
of  which  the  ancients  make  no  mention,  there  is 
iione  more  frequent  than  that  of  the  head  of  the 
radius  from  the  ulna.  The  superior  extremity 
of  the  former  may  be  forced  before  or  behind 
the  little  sigmoid  cavity  of  the  ulna,  destined  to 
lodge  a  part  of  its  circumference.  They  may 
take  place  instantaneously,  from  a  violent  and 
sudden  effort,  or  gradually  ;  and  on  account  of 
this  difference,  they  are  divided  into  primary 
and  secondary.  .  We  will  treat  first  of  the 
iprimary. 

Though  the  superior  extremity  of  the  radius, 
in  its  different  motions  round  the  ulna,  turns  on 
its  own  axis,  yet  different  observations  prove 
that  this  extremity  of  the  bone  may  be  dislocated. 
The  possibility  of  its  luxation  forwards,  which 
'blight  to  be  rarer  than  that  backwards,  is  easily 
conceived.  The  cause  of  the  one  being  more 
frequent  than  the  other  may  be  this  :  the  motion 
of  supination,  which  must  take  place  to  produce 
luxation  forwards,  is  less  free  and  less  extensive 
than  that  of  pronation,  in  which  the  luxation 
backwards  is  effected  ;  besides,  the  little  sigmoid 
cavity  in  the  ulna  presents  anteriorly  on  its  mar- 
gin a  bony  prominence,  which  prevents  in  some 
degree  the  head  of  the  radius  from  passing  on 
that  side.  Many 
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Many  cases  of  primary  luxation  of  the  radius 
backwards  are  found  in  the  work  of  Duverney. 
Citizen  Boyer  has  met  with  it  twice  in  a  child  of 
ten  or  twelve  years  of  age.    I  have  seen  a 
similar  affection,  in  a  child  of  the  same  age,  in 
consequence  of  a  fall.    In  this  luxation,  the 
hand  is  in  the  state  of  pronation,  and  cannot  be 
brought  to  its  natural  state,  which  is  the  mediurai 
between  pronation  and  supination.    The  emi- 
nence formed  by  the  head  of  the  radius,  instead 
of  being  felt  under  the  external  condyle  of  the 
humerus,  is  placed  behind  at  the  external  side 
of  the  olecranon.    A  depression  is  felt  at  the 
superior  and  external  part  of  the  fore-arm.  In 
order  to  reduce  it,  the  left  hand  is  to  be  placed 
6n  the  elbow,  so  as  to  be  able  to  push  with  it 
the  head  of  the  radius  from  behind  forwards, 
and  the  patient's  hand  is  to  be  taken  by  the 
other  and  brought  towards   supination,  while 
the  displaced  extremity  is  pushed  forwards.  The 
iioise  heard  at  the  moment  that  the  extremity  of 
t  the  radius  enters  the  sigmoid  cavity,  the  remission 
of  the  pain,  the  change  in  the  shape,  and  the 
facility  of  performing  pronation  and  supination, 
indicate  that  the  luxation  has  been  reduced. 
The  after-treatment  consists  in  surrounding  thq 
pait  with  compresses,  wet  with  resolvent  liquids, 
and  in  covering  the  entire  limb  with  a  roller. 

The 
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The  articulation  should  be  frequently  moved, 
but  always  very  gently,  as  the  annular  ligament 
unites  with  difficulty,  and  only  after  a  long 
time. 

The  secondary  luxation  of  the  superior  extre- 
mity of  the  radius,  arises  from  small  efforts  often 
repeated,  which,  without  immediately  displacing 
the  bone,  disposes  it  to  relinquish  gradually  the 
sigmoid  cavity.    It  takes  place  in  young  chil- 
dren.   Nurses  generally  take  children  by  the 
hand  when  they  walk,  to  prevent  them  from 
falling;  and  when  they  are  in  danger  of  falling, 
support  them  by  drawing  up  the  arm  with  the 
hand  in  an  overstretched  state  of  pronation.  The 
same  is  done  sometimes  to  put  them  over  a  little 
stream,  or  even  to  carry  them  to  a  certain  dis- 
tance.   The  straining  occasioned  in  this  way, 
produces  a  dull  pain,  which  each  repetition  of 
the  practice  increases.    The  child  complains  of 
this  pain  when  the  articulation  of  the  elbow  is 
pressed  on.    He  makes  less  use  of  this  arm  than 
of  the  other,  and  if  he  receives  a  sweetmeat  in 
the  hand  of  this  side,  he  passes  it  to  the  other  to 
convey  it  to  his  mouth.    In  this  state  of  the  dis- 
ease, it  will  be  only  necessary  to  avoid  a  repeti- 
tion of  the  cause,  and  to  apply  embrocations  to 
the  part.    If  these  precautions  are  neglected, 

and 
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and  if  the  practice  of  raising  the  child  by  the 
arm  be  persisted  in,  the  pain  continues  and  in- 
creases ;  a  swelling  appears  in  the  pained  joint; 
the  superior  extremity  of  the  radius  is  carried 
backwards ;  the  motions  of  the  fore-arm  are 
obstructed,  and  usually,  in  scrofulous  children, 
the  tumefaction  of  the  joint  increases  ;  the  ex- 
tremities of  the  bones  become  carious ;  abscesses 
form,  which  either  on  breaking  spontaneously^,  or 
being  artificially  opened,  cause  fistulous  open- 
ings into  the  joint.  Then  the  dislocation  of  the 
extremity  of  the  radius  is  no  more  the  principal 
disease ;  this  consists  of  a  painful  swelling  of  the 
soft  parts,  and  enlargement  and  caries  of  the 
ends  of  the  bones.  In  the  chapter  on  white 
swellings  we  will  give  the  treatment  of  it. 

SECTION  III. 

Of  Luxations  of  the  inferior  Extremity  of  the  Ulna, 

We  give  this  denomination  to  the  dislocations 
of  the  inferior  extremities  of  the  bones  of  the 
^fore-arm,  which  other  authors  describe  under 
the  name  of  luxations  of  the  inferior  extremity 
of  the  radius.  Although  this  extremity  moves 
on  the  ulna;  yet,  as  the  head  of  the  latter  evi- 
dently 
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dently  escapes  frotn  the  sigmoid  cavity  of  the 
radius,  and  as,  in  considering  the  affection  aa 
arising  from  this  dislocation,  it  is  easier  to  ex- 
plain the  phenomena  of  it,  we  have  adopted 
this  name  in  preference. 

The  inferior  extremity  of  the  ulna  may  be 
luxated  anteriorly,  or  posteriorly,  from  the  infe- 
rior extremity  of  the  radius.  The  first  of  these 
luxations,  of  which  we  have  but  few  examples, 
must  he  much  less  frequent  than  the  second,  be- 
cause the  excessive  supination  of  the  hand  ne- 
cessary to  produce  it  is  more  difficult  than  its 
pronation.  It  is  well  known  that  it  is  in  the 
state  of  pronation  that  the  hand  performs  almost 
all  its  motions,  and  fulfils  the  greater  part  of 
the  purposes  to  which  it  is  adapted.  In  this 
luxation,  the  head  of  the  radius  rolls  from  before 
backwards,  or  from  within  outwards  on  the 
head  of  the  ulna,  and  pushes  it  forwards  ;  if 
the  luxation  take  place  rapidly,  the  ligaments  be- 
tween the  bones  will  be  torn,  and  the  little 
head  of  the  ulila  will  be  forced  before  the  infe- 
rior extremity  of  the  radius.  In  this  state,  the 
hand  is  in  a  continual  state  of  supination,  and 
cannot  be  brought  to  that  of  pronation ;  a  tu- 
mour is  felt  before  the  radius  ;  there  is  an  empty 
space  where  the  inferior  extremity  of  the  cubitus 

should 
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should  be;  and  this  bone,  instead  of  being 
parallel  with  the  radius,  crosses  it  obliquely  at 
its  inferior  part.  Reduction  is  easily  effected. 
It  is  done  by  pulling  the  arm,  and  at  the  same 
time  turning  it  a  little  inwards,  whilst  the  head 
of  the  ulna  is  pushed  backwards,  and  the  extre- 
mity of  the  radius  carried  forwards,  the  person 
who  extends  the  arm  bringing  the  hand  at  the 
same  time  to  the  state,  of  pronation.  The  noise 
made  by  the  replacing  of  the  bones,  the  dis- 
appearance of  the  deformity,  and  the  facility  of 
putting  the  hand  in  the  supine  or  prone  state, 
shew  that  the  luxation  is  reduced.  Compresses 
wet  with  resolvent  liquids,  and  a  roller  passed 
tightly  round  the  fore- arm,  are  all  the  apparatus 
that  are  necessary  after  the  reduction ;  the  hand 
is  to  be  kept  at  rest  and  supported  in  a  sling. 
This  luxation,  if  neglected,  would  lead  in  a 
very  short  time  to  the  loss  of  motion  in  the  joint 
from  an  anchylosis. 

Citizen  Boyer  has  met  a  remarkable  case  of ' 
luxation  of  the  cubitus  anteriorly,  which  is  ex- 
tremely rare.  A  woman  engaged  in  a  riot,  that 
took  place  in  a  coffee-house  near  the  market- 
place of  Saint  Germain,  was  pushed  out  of  the 
house  by  a  man  who  twisted  her  hand  violently 
in  the  supine  direction ;  she  felt  horrible  pain, 

and 
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and  cried  out  that  her  wrist  was  breaking,  and 
in  the  moment  saw  that  a  deformity  supervened. 
JProfessor  Boyer  was  called  in ;  he  found  the 
hand  fixed  in  the  supine  state,  the  fore-arm 
bent,  and  the  hand  supported  before  the  breast. 
The  obhque  direction  of  the  inferior  extremity 
of  the  ulna  which  crossed  the  radius,  was  very 
remarkable.  The  reduction  was  accomplished 
only  by  the  fourth  attempt. 

The  luxation  backwards  of  the  inferior  ex- 
tremity of  the  ulna,  described  by  authors  under 
the  name  of  luxation  forwards  of  the  inferior 
extremity  of  the  radius,  has  been  frequently 
observed.  It  is  more  frequent  than  the  former, 
because  the  motion  of  pronation,  by  which  it  is 
occasioned,  is  more  habitual  than  that  of  supi- 
nation ;  and  as  luxation  forwards  is  produced  by 
a  violent  supination,  so  that  backwards  is  the 
result  of  a  violent  and  sudden  pronation.  Such 
was  the  case  of  the  female  mentioned  in  De- 
sault's  Surgical  Journal,  who  luxated  the  cubitus 
backwards  in  wringing  wet  cloths ;  in  doing 
which,  the  hands  are  put  in  the  greatest  state 
of  pronation  possible.  The  hand  in  this  luxa- 
tion is  fixed  in  the  prone  state,  is  incapable  of 
supination,  and  is  a  little  inclined  inwards. 
The  ulna  crosses  the  radius  obliquely,  but  its 

little 
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little  head  forms  a  tumour  behind  the  inferior 
extremity  of  this  bone.  It  is  reduced  in  the 
same  manner  as  the  luxation  forwards,  with  this 
difference,  that  the  hand  is  to  be  moved  in  a 
contrary  direction.  If  the  luxation  has  been 
neglected,  and  a  swelling  of  the  articula- 
tion has  supervened,  no  attempt  is  to  be  made 
to  effect  a  reduction  until  the  swelling  is  dis- 
cussed by  means  of  emollient  cataplasms ;  we 
should  not  however  defer  the  reduction  too  long, 
as  it  often  becomes  impossible  after  a  very  short 
time.  In  the  latter  case,  the  person  is  not  so 
much  disabled  in  the  luxation  backwards,  as  in 
that  forwards ;  the  state  of  pronation  being 
much  more  convenient  for  the  purposes  of  the 
'hand,  than  that  of  supination. 


CHAPTER 
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CHAPTER  XL 

OF  LUXATIONS   OF  THE  HAND. 
SECTION  I. 

Of  Luxations  of  the  JVr  'ist, 

Four  kinds  of  luxations  may  take  place  in 
the  articulation  of  the  bones  of  the  carpus  with 
the  inferior  extremities  of  those  of  the  fore- arm, 
viz.  luxation  forwards,  backwards,  inwards,  and 
that  outwards.  But  the  two  first,  especially  that 
backwards,  are  the  most  frequent,  because  the 
motions  of  flexion  and  extension  are  much  more 
extensive  than  those  of  adduction  and  abduction, 
and  because  the  extent  of  the  articulating  sur- 
faces is  greater  from  within  to  the  outside,  than 
from  before  backwards ;  besides,  the  styloid 
apophyses  of  the  radius  and  ulna  strengthen 
the  external  and  internal  sides  of  the  articula- 
tion, and  render  dislocation  in  the  transverse 
direction  still  more  difficult. 

The 
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The  articulation  of  the  hand  with  the  fore-arm 
Js  remarkable  in  this,  that  it  admits  of  flexion, 
and  extension  nearly  to  the  same  extent ;  whilst 
,  'these  two  motions,  in  all  the  other  articulations, 
^"have  rarely  the  same  latitude,  that  of  flexion  hk- 
'ing  always  the  most  considerable. 

Luxation  backwards  is  facilitated  by  the  di- 
,  rection  of  the  convex  articulating  surfaces  of  the 
,^caphoides,  semilunaris,  and  pyramidalis,  which, 
inclined  more  backwards  than  anteriorly,  must 
,,be  more  disposed  to  slid.e  in  this  direction  than 
.in  any  other.    It  is  caused  by  a  fall  on  the  back 
of  the  hand  while  much  bent ;  in  which  case  the 
first  range  of  bones  of  the  wrist  slides  backwards 
into  the  oblong  cavity  of  the  two  bones  of  the 
fore-arm,   extends  and  lacerates  the  posterior 
.ligament,  and  forms  an  eminence  behind  the  ends 
.of  the  radius  and  ulna.    This  tumour,  the  de- 
pression at  the  anterior  part  of  the  wrist,  and  the 
extraordinary  flexion  of  the  hand  which  cannot 
be  extended,  are  the  distinguishing  marks  of  this 
luxation.    It  is  reduced  by  fixing  the  fore-arm, 
and  drawing  the  hand,  whilst  pressure  is  made 
on  the  eminence  formed  by  the  displaced  carpus 
to  force  it  back  into  its  cavity.    An  assistant 
fixes  the  arm,  and  the  surgeon  makes  extension 
,  and  a:djusts  the  bones.     Luxation  forwards  is 

i>  occasioned 
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occasioned  by  a  fall  on  the  palm  of  the  hands, 
the  fingers  behig  extended,  and  more  force  being 
applied  to  the  inferior  part  of  the  palm  than  to 
the  superior.  It  is  rarely  complete  ;  the  hand  re- 
mains painfully  extended,  and  cannot  be  restored 
to  its  natural  direction  without  some  difficulty. 
The  numerous  tendons  which  pass  before  the 
wrist,  and  the  annular  ligament  which  confines 
them,  being  pushed  forwards,  render  it  so  difficult 
to  discover  the  eminence  formed  by  the  bones  of 
the  wrist  before  the  ends  of  those  of  the  fore-arm, 
that  this  affection  may  be  easily  mistaken  for 
a  sprain.  Consequently,  in  all  doubtful  cases, 
we  should  proceed  as  if  the  luxation  had  really 
taken  place,  and  bring  the  hand  into  its  proper 
direction. 

Luxations  backwards,  but  especially  those 
forwards,  are  always  accompanied  with  a  more 
or  less  considerable  laceration  of  the  ligaments, 
and  are  followed  by  an  inflammatory  swelling 
difficult  to  subdue;  hence  the  full  use  of  the 
wrist  is  not  recovered  for  a  considerable  time. 
When  the  bones  are  reduced,  the  remainder  of 
the  treatment  is  the  same  as  in  cases  of  sprain : 
refrigerants  and  repellents  are  to  be  first  used, 
and  then  emollients  and  resolvents.  The  pa- 
tient must  not  fatigue  the  hand  much,  even 

for 
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for  some  time  after  complete  recovery,  lest  he 
excite  inflammation,  and  lay  the  foundation 
of  a  white  swelling. 

Luxations  inwards,  and  those  outwards,  are 
never  complete.  The  laceration  of  the  ligaments, 
a  tumour  at  the  internal  or  external  side  of  the 
joint,  and  distortion  of  the  hand,  are  the  con- 
comitant symptoms  of  these    luxations,  and 
-mark  them  out  sufficiently*    They  are  reduced 
-by  making  gentle  ex;tension,  and  causing  the 
•two  sutfaces  of  the  joint  to  slide  on  otie  ano- 
"  iher  in  a  direction  contrary  to  what  they  took 
in  luxating,  and  by  bringing  the  hand  into  its 
natural,  situation.    The- danger  of  these  luxa- 
tions depends  less  on  tbe  dislocation  than  on 
the  straining  and  laceration  of  the  soft  parts, 
which  are  always  followed  by  more  or  less 
tumefaction,  a  symptom  difficult  to  subdue, 
.and  often  the  cause  of  anchylosis,  or  even  of 
•  caries.       ■  ' 
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SECTION  II. 

Of  Luxations  of  the  Bones  of  the  Carpus  and 

Metacarpus. 

The  motions  of  the  bones  of  the  carpus  in 
their  articulations  with  one  another  are  so  li- 
mited, and  their  connexion  is  so  strong,  that 
a  dislocation  of  them  appears  entirely  impossiblc.-- 
However,  the  head  of  the  os  magnum,  vvhiclf  is 
received  in  a  deep  cavity  formed  for  it  by  the 
scaphoides  and  semilunaris,  maj^  escape  from 
this  cavity,  be  luxated  backwards  by  too  great  a 
flexion  of  the  bones  of  the  first  range  on  those  of 
the  second,  and  form  a  tumour  on  the  superior 
part  of  the  back  of  the  hand.  I  have  lately  seen 
a  remarkable  case  of  this  luxation.  Mrs.  B.  in 
a  labour  pain,  seized  violently  the  edge  of  her 
mattress,  and  squeezed  it  forcibly,  turning  her 
wrist  forwards ;  she  instantly  heard  a  slight 
crack,  and  felt  some  pain,  to  which  her  other 
sufferings  did  not  allow  her  to  attend.  Fifteen 
days  afterwards,  happily  delivered,  and  recovered 
by  the  care  of  Professor  Baudelocque,  she  shewed 
her  left  hand  to  this  celebrated  accoucheur,  and 

expressed 
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expressed  her  disquietude  about  the  tumour 
which  appeared  on  it,  especially  when  much 
bent.    I  was  called  to  visit  this  lady.    I  found 
that  this  hard  circumscribed  tumour,  which  dis- 
appeared almost  totally  by  extending  the  hand, 
was  formed  by  the  head  of  the  os  magnum  lux- 
ated backwards  ;  I  replaced  it  entirely  by  extend- 
ing the  hand,  and  making  gentle  pressure  on 
it.    As  the  affection  did  not  impede  the  motioqi 
of  the  part,  as  the  tumour  disappeared  on  ex- 
tending the  hand,  and  as  it  would  have  been  even 
little  apparent  in  any  state  of  the  hand,  had  Mrs. 
B.  been  more  in  flesh,    I  advised  her  not  to  be 
uneasy  about  it,  and  to  apply  no  remedy  to  it. 
Chopart   observed  a  similar  dislocation  in  a 
butcher.  Professor  Boyer's  practice  has  presented 
him  also  a  case  of  it. 

As  to  the  bones  of  the  metacarpus,  they  are 
connected  so  closely  and  strongly,  and  support 
one  another  so  firmly  in  efforts  made  against  the 
palm  of  the  hand,  that  they  are  never  luxated* 
The  ligaments  of  their  articulations  may,  how- 
ffwer,  be  overstretched  and  torn,  and  a  painful 
diastasis  produced,  which  will  require  the  use  of 
emollients  and  resolvents,  with  immobility  of 
the  hand  as  long- as  the  affection  continues.  ' 
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Notwithstanding  the  mobility  of  the  articu- 
lation of  the  trapezium  with  the  first  bone  of  the 
metacarpus,  the  latter  is  luxated  but  very  rarely. 
Efforts  made  on  the  thumb,  which  is  supported 
by  this  bone,  would  produce  rather  a  luxation 
of  the  first  phalanx,  than  that  of  the  metacarpal 
bone.  The  second  and  third  bones  are  so  firmly 
articulated  with  one  another,  and  with  the  bones 
of  the  second  row  of  the  carpus,  that  they  are  not 
susceptible  of  any  luxation  whatever.  As  to  the 
fourth  and  fifth,  a  little  more  moveable,  and 
supported  by  the  os  unciforme,  their  articulations 
are  more  susceptible  of  sprains  than  true  lux- 
ations. 


SECTION  nr. 
Of  Luxddofis  of  the  Fingers^ 

The  first  phalanges  may  be  luxated  back- 
wards at  their  articulations  with  the  bones  of  the 
metacarpus.  A  luxation  of  them  forwards  would 
be  very  difficult,  if  not  altogether  impossible,  on 
account  of  the  disposition  of  the  articulating  sur- 
faces of  the  metacarpal  bones,  which  are  much 
elongated  forwards,  and  allow  a  great  extent 
of  motion  to  the  phalanges  in  this  direction, 

without 
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without  losing  contact  with  tljcm ;  and  on  ac- 
count of  the  resistance  made  by  the  palm  of  the 
hand,  which  would  restrain  the  flexion  carried 
beyond  what  the  inclination  of  the  articulating 
surfaces  would  admit  of.  Luxations  inwards 
can  take  place  only  in  the  first  phalanges  of  the 
thumb  and  little  finger  ;  as  to  that  outwards,  the 
first  phalanx  of  the  thumb  alone  is  susceptible 
of  it.  This  phalanx  is  also  the  most  exposed  to 
luxations  backwards.  When  a  violent  effort  is 
made  on  the  thumb  from  before  backwards,  its 
first  phalanx  slips  behind  the  head  of  the  first 
metacarpal  bone,  and  remains  extended,  while 
the  second  is  bent,  its  flexor-muscle  being  thrown 
into  action  by  the  irritation.  The  distortion  of 
the  thumb,  the  impossibility  of  bending  the  first 
phalanx,  and  the  pain,  render  this  luxation  suf- 
ficiently evident. 

The  more  violent  the  effort  necessary  to  pro- 
duce these  luxations,  the  more  grievous  are 
their  consequences.  In  some  persons  in  whom 
the  ligaments  are  excessively  relaxed,  they  pro- 
duce no  inconvenience.  In  such,  the  first  pha- 
lanx of  the  thumb  may  be  luxated  at  will ;  but 
then  it  is  as  easily  reduced  as  displaced. 

L  4  These 
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These  luxations  should  be  quickly  reduced, 
for,  at  the  end  of  eight  or  ten  days,  they  are  irre- 
ducible. Desault,  in  a  tase  of  this  kind,  pro- 
posed making  an  incision  behind  the  superior 
extremity  of  the  phalanx,  and  hy  means  of  it 
to  introduce  a  spatula,  in  order  to  push  the 
phalanx  into  its  place ;  but  the  patient,  fright- 
ened at  the  operation,  would  not  submit  to  if. 
Citizen  Boyer  has  also  observed  in  a  hair- dresser, 
a  luxation  backwards  irreducible  from  having 
continued  too  long. 

The  reduction  is  not  as  easy  as  one  might 
imagine.     The  number  and  force  of  the  mus- 
cles which.  ^  are  inserted  into  the  first  phalanx 
of  the  thurpb,  and  the  little  hold  we  can  take 
of  this  part  in  order  to  make  extension,  ren- 
der the  reduction  difficult.     Luxations  of  the 
first  phalanges  of  the  thumb  and  little  finger  in- 
wards, that  of  the  thumb  outwards,  and  luxations 
of  the  first  phalanges  of  the  other  fingers  back- 
wards, are,  all  reduced  by  making  extension  on 
the  inferior  extremity  of  the  affected  finger, 
round  which  a  fillet  is  to  be  passed  if  there 
be  occasion  for  much  force.    The  wrist  is  fixed 
by  an  assistant,  who  makes  counter-extension, 
and  the  surgeon  replaces  the  bone.    The  first 

and 
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and  second  phalanges  are  also  susceptible  of 
luxation  backwards,  which  only  differs  from  the 
former  by  being  more  easily  reduced.  After 
the  reduction  is  accomplished,  a  roller  is  put 
round  the  finger  to  prevent  a  return  of  the 
luxation* 


CHAPTER 
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CHAPTER  XIL 

OP  LUXATIONS  OF  THE  FEMUR, 

The  articulation  of  the  femur  with  the  bones  of 
the  pelvis  is  so  strong  and  well  secured,  that  lux- 
ations of  it  are  not  frequent ;  thus  they  are  much 
rarer  than  those  of  the  humerus,  yet  they  are  de- 
scribed by  all  authors,  ancient  and  modern.  But 
I  am  disposed  to  think  that  practitioners  have 
often  confounded  primary  luxations  of  the  femur 
with  fractures  of  the  necl^  of  this  hone,  which 
are  much  more  common. 

These  luxations  may  take  pla:ce  upwards  and 
outwards  on  the  external  face  of  the  os  ilium, 
upwards  and  forwards  on  the  body  of  the  os  pu- 
bis, downwards  aud  inwards  on  the  foramen 
ovale,  and  downwards  and  outwards  on  the 
OS  ischium.  Hence  their  division,  generally  ad- 
mitted, into  four  well-marked  species. 

Luxation  upwards  and  outwards,  and  that 
downwards  and  inwards,  are  the  most  frequent ; 
and  it  is  not  easy  to  ascertain  which  of  these  two 

takes 
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fakes  place  oftenest.  No  anatomical  reason  can 
be  given  for  the  frequency  of  the  first  * ;  the 
edge  of  the  acetabulum  projects  more  at  the  su- 
perior and  exterior  parts  than  at  any  other;  the 
orbicular  ligament,  which  is  very  thick  at  thjs 
place,  and  the  interior  ligament  of  the  articu- 
lation, which  must  be  previously  ruptured,  op- 
pose the  dislocation  in  this  direction.  There 
is  little,  on  the  contrary,  to  oppose  the  luxation 
downwards  on  the  foramen  ovale.  The  inferior 
and  internal  part  of  the  circumference  of  the 
cavity,  the  place  by  which  the  bone  escapes 
in  this  species  of  luxation,  presents  a  deep  notch 
formed  into  a  hole  by  a  ligament,  under  which 
the  vessels  of  the  articulation  enter.  The  orbi- 
cular ligament  is  thinner  here  than  at  any  other 
place;  the  motion  of  abduction,  in  which  this 
luxation  takes  place,  is  more  extensive  than  that 
of  adduction  ;  and  lastly,  the  round  ligament 
within  the  articulation  does  not  oppose  it,  as  it 
may  take  place  without  its  being  ruptured. 

Luxation  upwards  and  forwards  is  very  rare; 
that  downwards  and  backwards  is  still  more  so; 

*  Except  the  disposition  of  the  head  of  the  femur,  the  ar- 
ticulating part  of  which,  covered  with  cartilage,  is  continwed 
farther  upwards  and  outwards,  than  downwards  and  in- 
wards. 

and. 
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and,  perhaps,  as  shall  be  observed  farther  on, 
never  occurs  but  secondarily. 

When,  by  a  fall  from  a  place  more  or  less  ele- 
vated, on  the  soles  of  the  feet,  or  on  the  knees, 
the  thigh  is  pushed  forwards  and  inwards,  the 
head  of  the  femur,  forced  towards  the  superior 
and  external  part  of  the  acetabulum,  breaks  the 
internal  and  orbicular  ligaments,  escapes  through 
the  laceration  in  the  latter,  and  ascends  on  the 
external  face  of  the  os  ilium  ;  but  as  the  part 
of  the  OS  ilium  immediately  above  and  at  the  ex- 
ternal side  of  the  cavity,  is  very  convex,  the  head 
of  the  femur  soon  abandons  its  first  position,  and 
slides  backwards  and  upwards  into  the  external 
fossa  of  the  os  ilium,  following  the  inclination  of 
the  plane  towards  this  fossa,  and  obeying  the  ac- 
tion of  the  glutaei  muscles  which  draws  it  in  this 
direction.  The  head  of  the  femur,  in  ascending 
thus  on  the  external  face  of  the  os  ilium,  pushes 
upwards  the  glutaeus  minimus,  which  forms  a 
sort  of  cap  for  it;  and  the  glutaeus  maximus 
and  medius  are  relaxed  by  the  approximation 
of  the  points  into  which  they  arc  inserted.  The 
pyriformis  is  nearly  in  its  natural  state,  the  ge- 
inini,  obturatores,  and  quadratus  femoris,  are  a 
little  elongated.  The  psoas  magnus  and  ilia- 
cus  internus  are  relaxed,  as  are  also  the  other 

muscles 
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muscles  inserted  into  the  trochanter  minor.  If  to 
this  description  it  be  added,  that  the  orbicular  li- 
gament, torn  at  its  superior  part,  is  stretched  over 
the  acetabulum  and  covers  it,  an  exact  idea 
may  be  formed  of  the  change  occasioned  ia 
the  surrounding  parts  by  this  luxation  of  the 
^mur. 

The  affected  thigh  is  shorter  than  the  sound 
one :  it  is  a  little  bent,  and  carried  inwards.  The 
knee  inclines  more  forwards  and  inwards  than 
.'the  opposite  one  ;  the  leg  and  thigh  arC;  turned 
linwards,  and  the  foot  points  in  this  direction. 
The  trochanter  major  is;  brought  nearer  the  ante- 
rior and  superior  spinous  process  of  the  os  ilium, 
and  is  at  the  same  tinie  .elevated  and  carried  ^ 
r  little  forwards  :  the  latter  circumstance  may  be 
^considered  as  the  necessary  consequence,  of  the 
rrotation  inwards  of  the  thigh.     The  nalural 
.  length  of  the  limb  cannot  be  restored  without 

-  reducing  the  luxation  ;  the  foot  cannot  .be  turned 

-  outwards,  and  any  attempt  to  do  so  causes  pain  ; 
but  the  inclination  of  the  foot  inwards  may  be 
increased.    If  the  patient  endeavours-  to  walk, 

?  ,he  extends  the  foot  to  put  the  top  of  it  on  the 
/ground;  and  though  the  heel  is  raised,  he  is 
t still  lame;   for  the  diseased  limb  rernains  al- 
ways shorter  than  the  other,  and  the  pain  occa- 
sioned 
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sioned  by  the  attempt  to  walk  renders  progres- 
sion still  more  difficult. 

Luxation  of  the  femur  upwards  and  outwards 
has  nothing  in  common  with  the  fracture  of  the 
reck  of  this  bone  but  the  shortness  of  the  limb. 
The  easy  rotation  of  the  member  outwards  and 
inwards,  he.  &g.  preclude  all  possibility  of  con- 
founding them,  unless  the  surgeon  be  remark- 
ably inattentive. 

It  is  difficult  to  assign  the  cause  of  the  foot  and 
remainder  of  the  limb  being  turned  inwards  in 
this  luxation.  It  may  be  established  as  a  gene- 
ral rule,  that  luxated  members  always  take  a  di- 
rection determined  by  the  elongation  of  the 
muscles  of  the  side  opposite  that  to  which  the 
luxated  bone  is  carried  :  thus,  in  luxation  of  the 
arm  downwards  and  inwards,  the  deltoides  and 
infraspinatus  muscles,  lengthened  by  the  separa- 
tion of  their  points  of  insertion,  move  the  elbow 
out  from  the  body,  and  give  the  arm  an  oblique 
direction.  In  this  case,  the  obturatores,  gemini, 
and  quadratusfemoris,  being  elongated,  the  point 
of  the  foot  ought  to  be  turned  outwards.  This 
phenomenon  depends  perhaps  on  the  external 
portion  of  the  orbicular  ligament  which  comes 
from  the  anterior  and  inferior  spine  of  the  os 

ilium  J 
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ilium  ;  this  portion,  which  is  very  thick,  being 
elongated  in  the  luxation  outwards,  draws  the 
great  trochanter  forwards,  and  consequently 
turns  inwards  the  entire  limb. 

The  difRculty  of  reducing  luxations  of  the 
thigh,  from  the  strength  and  number  of  its 
muscles,  renders  every  dislocation  of  which  it 
is  susceptible  very  distressing.  The  laceration 
and  injury' done  to  the  soft  parts  are  nearly  as 
considerable  as  in  dislocations  of  the  ginglymoi- 
dal  articulations. 

To  effect  'the  reduction,  the  patient  is  extended 
on  a  table  firmly  fixed,  and  covered  with  a  mat- 
•  tress  which  is  to  be  tied  to  it ;  a  sheet  folded 
-  longitudinally  is  applied  to  the  groin  of  the 
■  sound  side,  in  order  to  make  counter-extension. 
The  middle  part  is  applied  against  the  superior 
and  internal  part  of  the  thigh,  and  the  two 
ends  passed  before  and  behind  the  pelvis,  cross 
on  the  hip,  and  are  held  by  a  sufficient  number 
"'of  assistants.    By  this  means  the  trunk  is  fixed, 
V  but  there  is  nothing  to  prevent  the  pelvis  from 
yielding  to  the  extending  force.   To  answer  this 
purpose,  another  sheet  folded  in  a  similar  manner 
is  placed  transversely  on  the  spine  of  the  os  ilium, 
and  its  endsare  brought  horizontally  before  and  be- 

liind 
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hind  the  abdomen  towards  the  hip  of  the  oppo- 
site side,  where  they  are  held  by  assistants.  This 
apparatus,  similar  to  that  placed  on  the  point 
of  the  shoulder  in  a  luxation  of  the  arm,  an- 
swers the  same  purposes,  as  it  presses  only 
on  the  superior  part  of  the  gluteus  max^mus 
and  medius,  and  does  not  stimulate  them  to  con- 
tract. The  extending  force  is  to  be  applied  to 
the  inferior  part  of  the  leg,  in  order  to  have  it  as 
far  as  possible  from  the  parts  which  resist  th^  re- 
turn of  the  head  of  the  femur.  The  number  of 
assistants  for  making  extension  and  counter- 
extension  is  to  be  proportioned  to  the  exigences 

•pf  the  circumstances  and  the  power  of  the 
muscles.    The  surgeon,  placed  at  the  external 

..side  of  the  limb,  presses  on  the  great  trochanter, 
and  when  the  head,  of  the  bone  has  been  brought 
on  a  level  with  the  acetabulum,  he  endeavours 
to  force  it  into  it. 

The  disappearance  of  all  the  symptoms,  ancj 
especially  the  noise  made  by  the  head  of  the 
femur  on  re-entering  its  cavity,  indicate  the  suc- 
cess of  the  operation.  This  success  is  seldom 
obtained  without  having  previously  made  several 
fruitless  endeavours,  whether  from  not  employing 
sufficient  force  to  make  extension  and  counter- 
extension,  or  /rpm  a  spasmodic  contraction '  of 
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the  muscles  obstinately  resisting  the  reduc- 
tion. 

When  the  bone  is  reduced,  it  is  prevented 
from  leaving  its  place  by  bringing  the  thighs 
together  by  means  of  a  bandage  placed  above  the 
knees.  In  the  generality  of  cases,  it  will  be  ad- 
visable to  take  some  blood  from  the  patient, 
and  confine  him  for  a  few  days  after  the  accident 
to  a  very  low  diet;  and  in  all  cases  the  hip  is  to 
be  covered  with  emollient  and  resolvent  applica- 
tions, which  may  be  kept  on  by  means,  of  the 
spica  bandage  for  the  groin.  This  bandage  is 
well  adapted  to  this  use,  but  is  not  at  all  fit  for 
keeping  the  luxated  bone  in  its  proper  place,  as 
its  action  is  made  too  near  the  centre  of  motion. 
The  patient  should  be  particularly  directed  not 
to  walk  too  soon,  nor  at  any  time  ,  to  fatigue  too 
much  the  affected  joint.  It  remains  always 
weaker  than  the  other;  the  round  ligament  never 
unites  completely,  if  even  its  reunion  be  possible. 
When  the  limb  has  not  been  left  at  rest  for  a 
sufficient  length  of  time  (twenty  days  at  least), 
the  pain  can  never  be  said  to  have  entirely  dis- 
appeared; it  is  revived  by  the  slightest  effort, 
and  at  length  becomes  permanent.  The  patient, 
however,  does  not  complain  much  of  the  pain, 
but  it  is  more  than  probable  that' it  is  occasioned 

yoL.  II.  by 
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by  a  swelling  of  the  cartilages  and  synovial 
glands  of  the  articulation,  the  direful  forerunner 
of  spontaneous  luxation  of  the  femur,  and  of 
caries  of  the  bones  forming  the  acetabulum. 

Luxation  of  the  thigh  downwards  and  in- 
wards, or  into  the  foramen  ovale,  is  nearly  as 
frequent  as  that  just  described  ;  it  is  favoured, 
as  we  have  said,  by  the  great  extent  of  the 
motion  of  abduction  of  the  thigh ;  by  the  notch 
at  the  inferior  and  internal  part  of  the  aceta- 
bulum; by  the  weakness  of  the  orbicular  liga- 
gent  at  this  side ;  and  lastly,  by  the  situation  of 
the  round  ligament,  the  rupture  of  which  is  not 
a  necessary  consequence  of  it.  It  is  occasioned 
by  a  fall  on  the  feet  or  knees  considerably  sepa- 
rated from  one  another.  The  head  of  the  femur 
slides  from  without  inwards  on  the  bottom  of 
the  acetabulum,  and  comes  against  the  inferior 
and  internal  portion  of  the  orbicular  ligament, 
which  it  lacerates,  and  passes  on  to  the  foramen 
ovale  between  the  ligament  and  the  obturator 
extern  us. 

In  this  species  of  the  luxations  of  the  femur 
the  state  of  the  soft  parts  surrounding  the  artic 
Jation  is  as  follows  :  the  glutaei,  gemini,  obtura 
tores,  quadratus  feraoris,  psoas  raagnus,  and  ilia 

cus 
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cus  internus,  are  elongated  by  the  separation  of 
their  points  of  insertion.  The  rotation  of  the 
limb  outwards  is  produced  by  the  elongation  of 
these  muscles.  The  adductors,  elongated,  form 
at  the  interior  part  of  the  thigh  a  tense  cord, 
which  is  felt  from  the  pubis  to  below  the  middle 
of  the  thigh. 

The  affected  thigh  is  longer  than  the  sound 
one;  the  head  of  the  femur  being  placed  lower 
than  the  acetabulum,  the  great  trochanter  is  re- 
moved to  a  greater  distance  from  the  anterior 
and  superior  spinous  process  of  the  os  ilium,  and 
the  thigh  is  flattened  in  consequence  of  the  elon- 
gation of  the  muscles.   The  adductors,  extended 
obliquely  from  the  pubis  to  the  femur,  form  a 
cord  which  elevates  the  skin  of  the  internal 
part  of  the  thigh.    A  hard  round  tumour  is  felt 
at  the  inner  and  superior  part  of  the  thigh, 
iformed  by  the  head  of  the  femur,  which  ele- 
•  vates  the  soft  parts  situated  before  the  foramen 
ovale.    The  leg  is  slightly  bent ;  the  knee  and 
foot,  turned  outwards,  cannot  be  brought  back 
to  their  proper  direction.    If  the  patient  attempt 
to  walk  a  few  steps,  he  makes  a  semicircular  mo- 
tion with  the  foot,  and  places  at  once  the  en- 
tire sole  on  the  ground;  and  though  he  keep 
ithe  knee  bent,  still  the  limb  is  too  long,  and 

M  a  occasions 
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occasions  lameness.  The  mode  of  progression 
of  persons  whose  thigh  is  luxated  in  this  direc- 
tion may  be  compared  to  that  of  a  mower  :  thf 
elongated  extremity,  like  the  leg  which  the 
mower  keeps  forwards,  describes  a  semicircular 
motion  outwards. 

All  these  symptoms  taken  together  form  a 
combination  too  striking  to  admit  of  error  in 
our  diagnosis,  or  to  allow  us  to  confound  this 
luxation  with  any  other,  or  even  with  fracture  of 
die  neck  of  the  femur. 

The  prognosis  is  somewhat  less  unfavourable 
in  this  than  in  luxation  upwards  and  outwards. 
The  muscles,  which  might  oppose  the  reduction, 
being  all  elongated  by  the  very  circumstance  of 
the  luxation  itself,  render  the  reduction  easier : 
besides,  the  contusion  of  the  soft  parts  is  less 
considerable,  and  the  round  ligament  is  stretch- 
ed, but  not  broken.  It  is  reduced  in  the  same 
manner  as  the  other,  except  that  the  extension 
is  to  be  made  at  first  downwards  and  outwards, 
before  bringing  the  liaib  to  its  natural  direc- 
tion. 

Luxation  upwards  and  forwards  is  much  rarer 
than  the  preceding,  and  more  than  one  practi- 
tioner 
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'tioner  has  described  it  rather  as  possible  than  as 
having  absolutely  taken  place.    It  has  been  also 
called  luxation  on  the  pubis,  though  it  may 
be  reasonably  presumed  that  the  head  of  the  fe- 
mur is  removed  so  far  from  the  acetabulum 
but  in  very  few  cases,  and  that  it  only  advances 
near  the  ilio-pectinseal  eminence.    Desault  met 
,a  luxation  of  this  kind  in  a  porter  of  the  flour- 
,  market :  his  foot  slipped,  and  the  leg  and  thigh 
I  were  carried  backwards,  whilst  a  heavy  burden 
I  was  placed  on  his  shoulders.  His  body  was  bent 
I  backwards,  and  the  head  of  the  femur^  directed 
1  forwards  and  upwards,  burst  its  capsule  and  tri- 
angular ligament,  and  passed  under  the  crural 
arch  into  the  fold  of  the  groin,  where  it  was  easily 
felt  through  the  integuments. 

I     The  whole  extremity  is  turned  outwards  in 
!  this  luxation :  it  is  also  shortened.    The  great 
I  trochanter,  brought  nearer  the  anterior  and  supe- 
!  rior  spinous  process  of  the  os  ilium,  is  placed 
before  that  eminence ;  that  part  into  which  the 
I  psoas  and  iliacus  muscles  are  inserted  is  raised 
up,  and  a  tumour  is  formed  by  the  head  of  the 
i  femur  in  the  fold  of  the  groin,  which  compresses 
I  more  or  less  the  crural  nerves  placed  at  the  ex- 
i  ternal  side  of  the  vessels  of  this  name,  and  occa- 
sions dull  pains^  with  numbness  and  even  para- 

M  3  lysis. 
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Jysis,  when  the  contusion  has  been  very  great; 
the  knee,  turned  outwards,  is  also  carried  back- 
wards. This  sympton  is  particularly  remarkable 
shortly  after  the  accident  has  taken  place;  for  if 
the  dislocation  has  continued  some  davs,  the 
thigh  may  reassume  its  natural  direction,  and 
perform  even  gentle  rotatory  motions  inwards, 
the  direction  outwards  still  continuing.  It  is 
proper  to  remark,  with  respect  to  the  tumour 
formed  by  the  head  of  the  femur  in  the  groin, 
that  the  psoas  and  iliacus  muscles  may,  in  frac- 
tures of  the  femur  immediately  under  the  little 
trochanter,  bring  forwards  the  superior  portion  of 
this  bone,  cause  it  to  project  in  the  groin,  and 
form  an  eminence  there  which  might  impose  on 
us,  if  we  were  not  apprized  of  the  possibility  of 
such  an  event  taking  place. 

This  luxation  is  particularly  dangerous,  as  St 
requires  a  combination  of  violent  efforts  to  pro- 
duce it,  and  as  it  necessarily  must  be  accompar 
nied  with  great  contusion  and  lacerations.  Ne- 
vertheless, in  the  case  treated  by  Desault,  the 
reduction,  though  difficult,  was  not  followed  by 
any  serious  accident ;  and  the  patient,  at  the  end 
of  fifteen  days,  had  almost  entirely  recovered 
tjie  strength  and  use  of  his  hmb, 

The 
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The  process  for  reducing  it  does  not  differ 
from  that  pointed  out  for  the  others. 

Luxation  of  the  femur  downwards  and  back- 
wards may,  like  that  of  the  humerus  inwards 
and  forwards,  be  either  primary  or  secondary. 
It  is  primary,  when,  in  consequence  of  some  ef- 
fort, the  head  of  the  femur  is  forced  from  the 
acetabulum  at  its  inferior  and  posterior  part,  and 
'is  placed  at  the  junction  of  the  os  ilium  and  is- 
chium ;  it  is  secondary,  when  it  succeeds  to  the 
luxation  upwards  and  outwards,  the  head  of  the 
femur,  which  was  placed  at  first  in  the  external 
iliac  fossa  sliding  downwards  and  backwards,  its 
passage  in  this  direction  being  favoured  by  the 
bending  of  the  thigh  on  the  pelvis. 

In  these  two  cases,  the  head  of  the  femur 
rests  against  that  part  of  the  ossa  innominata 
where  the  os  ilium  and  ischium  join.  The' 
muscles  which  cover  the  posterior  part  of  the 
articulation,  such  as  the  pyriformis,  gemini,  ob- 
i  turatores,  and  quadratus  femoris,  are  raised  up 
and  streiched ;  the  psoas  magnus  and  iliacus 
i  internus  are  in  a  great  state  of  tension,  and 
i  *his  explains  the  turning  of  the  limb  outwards, 
i  When  this  luxation  is  primary,  the  extremity 
lengthened ;  a  hard  tumour  is  felt  at  the  pos- 

M  4  terior 
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tcrior  and  inferior  part  of  the  thigh  ;  the  great 
trochanter,  by  descending,  is  removed  farther 
from  the  spine  of  the  os  ilium,  and  the  knee 
and  sole  of  the  foot  are  turned  outwards;  but  if 
it  be  secondary,  the  thigh  is  much  bent  against 
the  pelvis;  the  knee  and  sole  of  the  foot  are 
turned  inwards,  because  the  primary  luxation 
has  been  upwards  and  outwards.  Secondary 
luxation  in  this  direction  is  much  more  frequent 
than  the  primary  :  in  reducing  it,  the  same  rules 
are  to  be  observed  as  in  other  species  of  luxa- 
tions. 

Whatever  may  be  the  species  of  luxation,  we 
should  alvvays  be  certain  that  it  is  perfectly  re- 
duced before  leaving  the  patient.  To  ascertain 
this,  we  ought  to  move  the  thigh  in  various  di- 
rections, taking  care  at  the  same  time  to  omit 
that  motion  which  might  reproduce  the  luxation. 

"When  a  luxation  of  the  femur  upwards  and 
outwapds  has  not  been  reduced,  the  thigh  remains 
short,  and  becomes  shorter  every  day,  until  the 
head  of  the  femur  has  made  for  itself  a  kind  of 
articular  cavity  in  . the  surface  of  the  external  iliac 
fossa.  The  acetabulum  lessens  in  size,  or  is  en- 
tirely obliterated.  The  glutaeus  minimus  is 
emaciated,  and  serves  as  an  orbicular  ligament  to 

the 
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the  new  articulation.  The  head  of  the  femur 
loses  its  spherical  figure,  is  forced  backwards, 
and  its  neck  becomes  shorter  ;  the  person  is  lame, 
and  walks  on  the  point  of  the  foot.  If  the  lux- 
ation is  downwards  and  inwards,  the  forameit 
ovale  becomes  the  new  ai;ticulating  cavity ;  the 
obturator  externus,  raised  and  pushed  inwards 
by  the  head  of  the  femur,  becomes  emaciated  and 
ligamentous,  and  it  and  the  glutaeus  minimus 
even  sometimes  ossify.  The  lameness  arises  in 
this  case  from  the  excess  of  length  of  th^  diseased 
limb,  which  always  diminishes  in  size,  in  conse- 
quence of  the  muscles  not  being  sufficiently  exer- 
fiised,  or  their  action  being  impeded. 
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CHAPTER  Xlir. 

OF  SPONTANEOUS  LUXATIONS  OF  THE  FEMUR. 

It  is  not,  perhaps,  without  transgressing  the 
rules  of  nosology,  that  these  atfections,  which 
arise  from  a  swelling  or  caries  of  the  ends  of  the 
bones,  have  been  ranked  among  the  luxations 
of  the  femur.  The  dislocation,  by  some  called 
spontaneous,  by  others  secondary,  is  in  fact  but 
the  symptom  of  a  more  grievous  affection  which 
always  precedes  it,  and  against  which  our  treat- 
ment should  be  principally  directed.  The  names 
spontaneous  and  secondary  are  well  applied  to 
it ;  the  first,  because  it  often  appears  to  come  of 
itself  without  any  apparent  cause ;  the  second, 
because  it  is  the  consequence  of  another  disease. 
This  luxation,  though  much  more  common  than 
the  primary,  has  been  unknown  from  the  time 
of  Hippocrates,  who  describes  it  by  the  name  of 
disease  of  the  hips  {rnorlms  coxarum)  in  two  of 
his  Aphorisms,  to  that  of  J.  L.  Petit ;  who, 
though  he  mistook  its  etiology,  has  nevertheless 

given 
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given  a  very  exact  description  of  it  in  the  Me- 
moirs of  the  Academy  of  Sciences  for  the  year 
1722. 

Two  principal  varieties  of  secondary  luxations 
are  pointed  out.  In  the  one,  the  dislocation  is 
occasioned  by  the  swelling  of  the  cartilages  which 
line  the  acetabulum  and  cover  the  head  of  the 
femur,  and  by  the  enlargement  of  the  cluster  of 
glands  in  the  interior  of  the  articulation,  and 
which  have  been  a  long  time  considered  as  des- 
tined for  the  secretion  of  synovia.  In  the  other, 
it  arises  from  caries  of  the  circumference  of  the 
acetabulum  or  head  of  the  femur.  The  same 
causes  may  occasion  both  varieties;  they  are 
-either  external  or  internal. 

It  is  only  lately  that  surgeons  have  admitted 
the  possibility  of  secondary  luxation  of  the  femur 
from  an  external  cause.  It  was  generally  believ- 
ed that  it  could  be  produced  only  by  internal 
causes,  which,  in  fact,  are  the  most  frequent. 
But  it  is  now  clearly  ascertained,  that  contu- 
sion of  the  cartilages  and  sebaceous  cluster  of 
glands  of  the  joint  from  a  fall  on  the  feet, 
knees,  or  great  trochanter,  may  occasion  an  in- 
flammation and  swelling  of  these  parts,  by  which 
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Ibe  head  of  the  femur  will  be  expelled  from  its 
cavity. 

From  whatsoever  cause  it  arises,  its  most  ordi- 
vary  course  is  this  :  the  cartilages  and  sebaceous- 
glands,  irritated  by  the  external  violence,  or  by  a 
scrofulous,  venereal,  or  scorbutic  taint,  become 
swelled  ;  the  cartilages  grow  soft,  and  degenerate 
into  a  greyish  substance  like  lard  ;  their  sensibi- 
lity  increases,  and  pains,  at  first  dull  and  slight, 
but  soon  acute  and  deep-seated,  are  felt  in  the 
diseased  joint.    The  head  of  the  femur,  pushed 
outwards  by  the  tumefaction,  is  gradually  ex- 
pelled from  its  cavity    and  when  it  is  on  a  level 
with  the  margin  of  the  acetabulum,  it  is  drawn 
upwards  and  outwards  on  the  external  iliac  fossa, 
by  the  glutaei  muscles,  and  but  very  rarely  down- 
Wards  and  inwards  on  the  foramen  magnum. 

If,  on  the  commencement  of  the  pains,  the  pa- 
tient be  extended  on  a  plane,  and  the  two  supe- 
rior and  anterior  spines  of  the  ossa  ilia  put  in  a 
horizontal  line,  it  will  be  found,  on  examining  the 
affected  limb,  and  comparing  its  length  with  ,thc  ' 
sound  one,  that  it  is  somewhat  longer  than  the 
other.  This  elongation  increases  as  the  disease 
advances,  and  is  never  so  considerable  as  just  at 
the  period  when  the  head  of  the  femur,  on  a  level 
with  the  edge  of  the  acetabulum,  i?  about  to 
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pass  over  it.  At  this  moment,  the  luxation 
being  complete,  the  head  of  the  femur  is  carried 
away  by  the  action  of  the  muscles,  and  the  limb 
is  on  a  sudden  shortened  by  several  inches,  ex- 
cept in  the  very  rare  cases  in  which  the  bone  is' 
carried  downwards  and  inwards  on  the  foramen 
ovale.  Sharp  pains  are  felt  during  the  whole 
course  of  the  disease;  they  may  arise  from  the 
affection  of  the  cartilages,  or  from  the  strain- 
ing of  the  orbicular  ligament.  They  have  this 
very  striking  peculiarity,  that  the  patient  com- 
plains of  them  more  in  his  knee  than  in  his  hip, 
which  in  the  beginning  of  the  disease  might  lead 
into  error. 

When  the  luxation  has  taken  place,  the  ex- 
tremity is  much  shortened  ;  the  knee  and  point 
of  the  foot  are  turned  inwards;  the  great  tro- 
chanter is  brought  nearer  the  spine  of  the  os 
ilium  ;  the  leg  is  bent ;  in  fact,  all  the  symptoms 
of  primary  luxation  upwards  and  outwards  are 
evident.  The  part  over  the  articulation  swells 
and  grows  round ;  the  skin  is  soon  put  on  the 
stretcl. ;  the  cellular  substance  swells  and  becomes 
thick,  and  the  tumour  puts  on  the  appearance  of 
a  white  swelling;  in  some  time,  a  softness  is  felt 
at  different  points,  which  correspond  to  so  many 
abscesses ;  these  burst,  and  their  openings  dege- 
nerate into  fistulas.    A  matter,  at  first  serous  and 

without 
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without  smell,  flows  from  them ;  but  its  quali- 
ties are  soon  changed  by  the  contact  of  the  air ;  it 
becomes  acrid,  irritating,  and  so  fetid,  that  the 
patient  and  those  near  him  can  scarcely  bear  the 
smell  of  it :  this  matter,  taken  into  the  system 
by  absorption,  produces  hectic  fever,  marasmus, 
colliquative  diarrhoea,  and  death. 

On  opening  the  body,  the  acetabulum  is  found 
filled  by  its  cartilage,  which  is  converted  into  a 
soft  greyish  substance ;  the  sebaceous  glands  of 
the  joint  are  also  swelled  ;  the  substance  of  the 
head  of  the  femur  is  altered,  and  its  shape  is  more 
or  less  changed  according  to  the  continuance  of 
the  disease ;  collections  of  fetid  pus  are  found 
in  the  interstices  of  the  muscles,  which  are  disco- 
loured and  diminished  in  size ;  and  the  os  inno- 
minatum  and  the  head  of  the  femur  are  frequent- 
ly carious. 

Such  is  the  exact  history  of  the  first  variety 
of  the  disease.  The  progress  of  its  symptoms 
is  somewhat  different  from  what  is  observed  in 
that  occasioned  by  caries ;  different  appearances 
are  also  found  by  examination  after  death. 

In  the  second  variety,  the  pains  are  at  first 
acute,  and  accompanied  with  swelling  of  the 
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hip:  considerable  abscesses  form  in  this  part, 
which  soon  burst;  a  matter,  at  first  inodorous, 
flows  abundantly  from  them,  but  in  a  little  time 
it  is  vitiated  by  the  contact  of  the  air,  and  the 
openings  through  which  it  passes  degenerate 
into  fistulas. 

The  extremity,  which  was  not  sensibly  elon- 
gated, becomes  suddenly  shortened*;  the  head 
of  the  femur  mounts  up  to  the  external  iliac 
fossa  ;  and  the  patient,  exhausted  by  the  copious 
suppurations  and  hectic  fever,  is  generally  car- 
ried off.  On  opening  the  joint,  it  is  found  that 
the  edge  of  the  acetabulum  has  been  destroyed 
to  a  greater  or  less  degree  by  caries,  that  the  ca- 
vity has  been  nearly  effaced,  and  that  the  head 
of  the  femur  has  participated  in  the  disease. 

Both  the  varieties  which  we  have  just  de- 
scribed may  be  induced  even  in  a  person  en- 
joying good  health  and  of  a  robust  constitution, 

*  Sometimes  a  caries  of  the  acetabulum  is  not  followed 
by  luxation  of  the  thigh.  Citizen  Boyer  met  a  case  of  this 
kind,  in  which  the  bottom  of  the  cavity  only  was  affected; 
the  edges  were  sound.  The  pus  made  its  way  into  the 
pelvis,  and  formed  an  abscess  in  the  groin,  which  burst, 
and  left  a  fistulous  opening. 
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by  a  quick  commotion  of  the  hip,  as  happens 
from  making  a  false  step,  by  a  fall  on  the 
soles  of  the  feet,  on  the  knees,  or  even  on  the 
great  trochanter.  A  much  less  degree  of  the 
cause  will  produce  them,  if  the  patient  labour 
under  a  scrofulous,  venereal,  or  scorbutic  taint. 
Scrofula  has  been  so  frequently  the  cause  of 
them,  that  it  has  been  supposed  that  they 
never  originated  from  any  other ;  but  though  it 
may  be  the  most  frequent  cause,  still  cases  are 
met  in  which  its  existence  could  not  be  sus- 
pected. 

It  may  be  objected  by  those  who  believe  that 
an  internal  cause  is  absolutely  necessary  to  pro- 
duce the  disease,  that  the  contusion  of  the  parts 
about  the  joint  acts  only  as  an  occasional  cause ; 
that  in  luxations  supposed  to  be  produced  by  a 
fall  on  the  great  trochanter,  the  injury,  by  de- 
termining to  the  articulation,  the  principle  which 
vitiates  the  humours,  only  develops  a  disease, 
the  germ  of  which  was  contained  in  the  constitu- 
tion. 

J.  L.  Petit,  to  whom  we  are  indebted  for  the 
first  accurate  description  of  spontaneous  luxa- 
tions of  the  femur,  gives  the  following  explana- 
tion of  the  manner  in  which  they  take  place. 
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"  By  a  fall  on  the  great  trochanter,  the  head 
"  of  the  fenjur  is  violently  forced  against  the  sides 
"  of  the  acetabulum  ;  and  as  it  fills  exactly  the 
**  cavity,  the  cartilages,  synovial  glands,  and 
«  round  ligament,  must  receive  a  violent  com- 
*'  motion,  which  will  occasion  obstruction,  in- 
5^ilammation,  and  a  deposition  of  matter:  the 
**-  synovia,  especially,  will  be  accumulated  in  the 
/*  cavity  of  the  articulation  ;  the  capsule  will  be 
distended  by  it,  and  the  head  of  the  femur 
gradually  expelled  until  it  is  entirely  luxated." 
A  little  reflection  will  shew  the  futility  of  this 
explanation :  admitting  even  that  the  secretion 
of  synovia  was  increased  by  the  contusion,  with- 
out any  increase  of  the  absorption  of  it,  which 
is  always  proportionate  to  its  secretion,  and  that 
this  fluid  accumulated  between  the  neck  of  the 
femur  and  orbicular  ligament  distended  this  lat- 
ter, still  a  dislocation  would  not  take  place ;  a 
dropsy  of  the  joint  would  be  the  consequence; 
.for.  the  liquid  could  not  expel  a  hard  resisting 
body  such  as  the  head  of  the  femur;  and  if  the 
synovia  accumulated  between  the  neck  of  the  fe- 
mur and  the  ligament  should  become  thick,  it 
.would  tend  more  to  confine  the  bone  to  its 
cavity  than  to   displace  it.^    Petit  knew  very 
well  that  there  was  a  disproportion  between  the 
)^  VOL.  II,  N  cavity 
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cavity  and  the  bead  of  the  femur,  biit  he  was 
mistaken  as  to  the  caiise  of  this  dispropohion, 
and  as  to  the  nature  of  the  substance  which  fill- 
ed the  cavity,  and  expelled  the  head  of  the 
femur. 

The  prognosis  in  thes'c  luxations  is  always 
unfavourable ;  it  is,  iibwevei*,  more  Or  less  so, 
according  to  the  age  ^hd  constitution  of  IHe 
patient,  the  species  bif  luxation,  its  conti'rtu- 
ance,  and  the  cause  which  has  produced  it.  if 
Ihe  patient  be  young  and  strong,  the  affectidn 
recent,  and  accompanied  only  by  dull  pain^  ^ 
and  Inconsiderable  elongation  bt  tUt  extremity, 
if  there  be  no  internal  taint^  and  if  th'e  cause  ^ 
has  been  external,  the  danger  is  mucii  lesk 
than  if  the  patient  were  weak  and  exhausted,  the 
disease  of  a  long  standing,  and  complicated  Vvith  j  | 
fistulas,  &c.  &c.  The  prognosis  is  still  more 
unfavourable  when  the  luxation  takes  place 
downwards  and  inwards,  the  head  of  the  femur 
being  placed  in  the  foramen  ovale,  and  the  ex- 
tremity elongated.  This  species  of  luxation  is 
fortunately  very  rare;  the  lameness  in  it,  aris- 
•ihg  from  the  elongation  of  the  limb,  is  much 
'more  troublesome  than  that  arising  from  a  short- 
ness of  it. 

The 
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The  principal  object  in  the  treatment  of  this 
disease,  is  to  prevent  the  spontaneous  luxation. 
If  this  once  takes  place,  the  danger  increases, 
and  the  patient  may  consider  himself  happy  if 
the  head  of  the  femur  attaches  itself  to  the  por- 
tion of  the  OS  innominatum  against  which  it 
bears,  or,  making  a  depression,  forms  a  new  ar- 
ticulation.   Whenever,  in  consequence  of  a  fall 
on  the  feet,  knees,  or  great  trochanter,  a  person 
feels,  in  walking,  dull  pains  in  the  hip,  or  knee, 
he  should  be  directed  to  keep  the  limb  in  tlie 
I  most  perfect  repose,  until  they  entirely  disappear. 
,  jUnfortunately,  there  are  few  patients  who  will 
confine  themselves  to  bed  for  a  complaint  appa- 
rently so  trifling,  or  submit  to  the  bleedings  and 
strict  regimen  necessary  in  such  a  case.    At  the 
same  time  that  means  such  as  these  are  used, 
emollient^  and  resolvents  may  be  applied  to 
jthe  hip. 

If  a  constitutional  taint  be  suspected,  our  at- 
tention must  be  directed  to  it,  and  remedies  siven 
to  combat  it;  thus  we  examine  carefully  if  the 
patient  labours  under  scrofula,  which  is  charac- 
terized by  the  softness  of  the  flesh,  discoloration 
of  the  skin,  swelling  of  the  upper  lip  and  sides 
of  the  nostrils,  and  enlargement  of  the.lymphatic 
glands  in  some  parts  of  the  body,  &c.  &c.  If 
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it  is  discovered  that  scrofula  has  produced  the 
disease  without  the  co-operation  of  any!  external 
cause,  or  if  it  has  given  the  predisposition,  and 
a  fall  has  been  the  occasional  cause,  tonics  must 
be  administered,  such  as  good  wine,  bitter  ve- 
getable infusions,  extract  of  bairk,  &c. :  an  issue 
is  at  the  same  time  to  be  established  at  some 
distant  part,  to  prevent  the  determination  of  the 
humours  to  the  diseased  joint. 

A  large  blister,  applied  to  the  hip,  and  re- 
newed every  twenty- four  hours,  produces  very 
(  good  effects.  It  seems  to  determine  to  the  skin 
the  irritation  that  has  taken  place  in  the  cavity 
cf  the  joint,  and  the  abundant  serous  discharge 
that  it  occasions,  reduces  the  swelling  of  the 
affected  parts  ;  this  discliarge  should  be  kept  up 
by  dressing  the  blistered  surface  with  an  irritating 
ointment.  I  have  seen  the  best  effects  from  a 
blister  applied  at  the  commencement  of  the  dis- 
ease ;  the  limb,  though  somewhat  elongated, 
was  restored  to  its  natural  length  by  means 
of  it. 

When  all  the  means  we  have  recommended, 
with  perfect  rest,  the  use  of  blisters,  or  any  other 
stimulant,  such  as  moxa,  have  been  used 
in  vain,  and  the  constitutional  taint  has  not 

been 
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been  subdued,  then  all  our  endeavours  shoald 
tend  to  arrest  the  progress  of  the  disease,  by 
favouring  the  attachment  of  the  head  of  the 
femur  to  the  bones  of  the  pelvis.  For  this  pur- 
pose, perfect  rest  of  the  limb  is  absolutely  ne- 
cessary. The  leg  and  thigh  should  be  kept  ex- 
tended ;  whhout  this  precaution,  the  patient, 
from  his  natural  tendency  to  bend  the  limb,  in 
order  to  diminish  pain,  may  give  it  such  a  di- 
rection that  it  will  be  entirely  useless  to  him  after 
his  recovery.  Lecat  cites  an  instance  of  this 
kind :  the  patient  having  escaped  the  dangers  of 
a  tedious  suppuration,  recovered,  but  the  femur 
was  grown  to  the  os  innoininatum,  so  as  to  form 
-a  right  angle  with  it  :  thus,  from  having  neg- 
.lected  the  precaution  of  keeping  the  thigh  ex- 
tended, the  limb  was  rendered  not  only  useless 
but  inconvenient,  and  the  person  enjoyed  but 
,very  imperfectly  the  advantages  of  his  re- 
covery. 

If,  notwithstanding  this  treatment,  abscesses 
form  in  different  points  of  the  tumour,  they 
should  be  allowed  to  burst  of  themselves,  in 
order  that  the  admission  of  air  into  them  may  be 
Retarded  as  much  as  possible ;  and  if  it  be  deemed 
necessary  to  open  them,  the  incision  should 
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be  very  small,  and  the  operation  deferred  as' 
long  as  possible. 

When  fistulous  openings  are  established,  they 
should  be  dressed  so  as  to  prevent  as  much 
as  possible  the  admission  of  air;  and  deter- 
gent injections,  composed  of  barley-water,  wine, 
and  honey,  a  solution  of  alcali,  or  any  other 
liquid  more  or  less  suited  to  the  sensibility  of  the 
parts,  should  be  thrown  into  the  fistulous 
passages.  The  strength  is  to  be  supported,  and 
every  means  used  to  resist  the  exhaustion  occa- 
sioned by  a  long  and  copious  suppuration.  Mi- 
neral waters,  extract  of  bark,  or  syrup  of  bark 
for  very  young  children,  and  a  nourishing  and 
invigorating  diet,  are  to  be  used  with  this  view. 
If  the  suppuration  diminishes,  and  a  tendency 
to  anchylosis  is  suspected,  the  thigh  is  to  be  ex- 
tended as  much  as  the  pains  will  allow,  and  kept 
in  that  position  by  means  of  splints  ;  these  are 
necessary  on  account  of  the  patient's  constantly 
endeavouring  to  bend  his  thigh,  in  order  to  di- 
minish pain.  If  the  patient  is  young,  the  epoch 
of  puberty  is  often  favourable  to  him;  the 
great  revolution  which  the  solids  and  fluids 
undergo  at  this  period,  proves  serviceable  ;  the 
diseased  parts  exfoliate,  the  fistulse  dry  up,  and 

the 
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tfie  head  of  the  femur  attaches  hself  to  some 
point  of  the  ps  innominatura.  We  must  not  en- 
deavour, by  moving  the  hmb,  to  establish  a  new 
articulation  ;  for,  by  disturbing  the  head  of  the 
femur,  the  irritation  might  be  renewed,  the  in- 
flammation increased,  and  the  anchylosis,  a  very- 
happy  termination  of  a  disease  in  which  the 
life  of  the  patient  is  in  so  great  danger,  pre- 
vented. 

Secondary  luxation  of  the  femur  downwards 
and  inwards  on  the  foramen  ovale,  is  less  fre- 
quent than  that  upwards  and  outwards  ;  how- 
ever, many  cases  of  it  have  been  observed.  A 
young  man  felt  acute  pains  in  his  hip,  which 
swelled  considerably  in  a  very  short  time  ;  the 
limb  became  elongated,  and  was  turned  out- 
wards ;  the  knee  and  point  of  the  foot  were  in-p 
clined  in  the  same  direction  ;  the  leg  was  half 
bent,  and  a  tumour  appeared  at  the  superior  and 
internal  part  of  the  thigh  in  the  perina3um  :  a 
fluctuation  being  discovered  in  the  tumour,  it 
was  opened,  a  great  quantity  of  pus  escaped,  and 
the  patient  found  himself  relieved.  The  ope- 
rator was  applauded  for  his  success,  but  the  pus, 
at  first  benign,  soon  became  fetid  ;  the  patient 
was  exhausted  in  a  short  time,  and  died.  On 
opening  the  articulation,  Citizen  Boyer  found 
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the  acetabulum  destroyed  by  caries,  which  had 
committed  some  ravages  also  in  the  head  of 
the  femur. 

This  luxation  presents  the  same  symptoms  as 
the  primary  one  in  the  same  direction,  and  re- 
quires the  same  treatment  as  the  secondary  lux- 
ation upwards  and  outwards.  When  the  patients 
recover  by  an  anchylosis  of  the  head  of  the 
femur  with  the  bones  of  the  pelvis,  the  lameness 
arising  from  the  excess  of  length  in  the  limb, 
is  much  more  inconvenient  than  that  resulting 
from  its  shortness. 


CHAPTER 
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CHAPTER  XIV. 

OF   LUXATIONS  OF  THE  PATELLA. 

I  Ttfis  bone,  placed  on  the  anterior  part  of  the 
'  knee,  may  be  luxated  upwards,  downwards,  out- 
I  wards,  and  inwards  ;  but  the  two  last  only,  pro- 
perly speaking,  merit  the  name  of  luxation. 
The  patella  in  fact  cannot  be  luxated  down- 
wards, and  descend  below  the  knee,  but  when 
the  tendon  of  the  extensor  muscles  of  the  leg  is 
broken  transversely  :  in  which  case,  the  tibia, 
in  the  flexion  of  the  leg,  will  bring  down  the 
patella,  and  displace  it  in  the  same  manner  as 
it  does  the  inferior  fractured  portion  in  a  trans- 
verse fracture  of  this  bone. 

Luxation  upwards  may  depend  on  a  rupture 
of  the  inferior  ligament  of  the  patella.  This 
substance,  though  very  thick  and  strong,  and 
the  tendon  of  the  rectus  anterior  and  triceps  mus- 
cles, of  which  it  is  only  a  continuation,  are  some- 
times broken  transversely ;  iji  which  ease,  the 

muscles 
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muscles  carry  the  bone  above  the  condyles  of  ihc 
fenFiur,  as  they  draw  up  the  superior  piece  in 
iransverse  fractures  of  it.  It  is  easily  seen,  that 
the  dislocation  of  the  patella,  in  these  two  cases, 
is  only  the  effect  of  the  rupture  of  the  tendon  of 
the  extensors  of  the  leg,  or  of  the  ligament  which 
unites  it  to  the  tibia. 

Luxations  inwards  or  outwards  take  place 
when  the  patella  is  violently  pushed  in  one  or 
other  of  these  directions.  Great  relaxation  of 
i'^e  inferior  ligament  of  the  patella  may  give  a 
predisppsitipn  to  them.  Such  was  the  case  q£ 
the  young  man,  the  particulars  of  which  are  given 
hy  Citiien  Itard,  in  the  Medical  Journal ;  the 
relaxation  gf  the  inferior  ligaments  was  such, 
that  the  patellae  were  luxated  outwards  by 
slightest  motion,  of  the  knees. 

Of  the  lateral  luxations,  that  outwards  is  the 
most  frequent.  This  may  arise  ffom  the  internal 
edge  of  the  patella  projecting  more  than  the  ex- 
ternal, which  disposition  is  favourable  to  the 
action  of  the  means  by  which  it  is  pushed  out- 
iwards,  and  from  the  extent  of  jt^^e  articulating 
surf^qe  of  the  external  condyle  of  the  femur, 
which  allows  the  patella  to  slide  easily  on  it. 

The 
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The  external  condyle  of  the  femur,  naturally 
more  eminent  anteriorly  than  the  internal  one, 
.  may  be  depressed  ;  and  this  depression,  whatever 
may  be  the  cause  of  it,  favours  luxation  in  this 
direction.  I  have  seen  among  the  military  con- 
scripts, three  cases  of  luxation  of  the  left  patella 
outwards,  which  appeared  to  depend  on  this 
cause.  In  these  three  individuals,  from  twenty 
to  twent}'-two  years  of  age,  the  patella  was 
placed  at  the  external  side  of  the  condyle,  with- 
out having,  however,  entirely  deserted  it ;  its 
anterior  face  was  turned  outwards,  its  posterior 
inwards ;  and  its  internal  edge  was  placed  an- 
teriorly, and  projected  under  the  skin,  and  the 
external  edge  was  directed  backwards.  The 
luxation  had  taken  place  in  all  during  infancy. 
Nothing  was  easier  than  to  replace  the  patella  ; 
it  was  done  by  relaxing  the  extensors  of  the  leg 
and  bending  the  thigh  ;  but,  unless  confined  to 
its  place,  it  was  soon  again  dislocated ;  pulled 
by  the  tendon  of  the  extensors,  and  its  inferior 
ligament,  which  had  contracted  an  oblique  di- 
rection, it  slided  along  to  the  outer  side  of  the 
knee. 

A  patient,  at  this  moment  in  the  hospital 
Saini  Louis,  labours  under  a  luxation  of  the  pa- 
tella outwards,  occasioned  by  a  gun-shot  wound 
I  ,  in 
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in  the  neighbourhood  of  the  knee  ;  the  bone  is 
easily  reduced,  but  quickly  abandons  its  situa- 
tion. In  all  such  cases,  the  strength  of  the  arti- 
culation of  the  knee  is  considerably  diminished, 
and  the  whole  extremity  is  reduced  in  size. 

The  patella  is  easily  replaced,  but  difficultly 
kept  in  its  situation.  The  latter  purpose  might 
be  accomplished,  by  applying  a  bandage  about 
the  joint,  the  pieces  of  which,  embracing  the 
sides  of  the  patella,  would  fix  it  on  the  anterior 
part  of  the  knee.  But  how  is  the  derangement 
of  this  bandage  to  be  guarded  against  in  the 
motions  of  the  knee,  and  what  is  to  prevent  the 
patella  •  from  passing  outwards  ?  None  of  the 
persons  just  mentioned  found  it  necessary  to 
apply  for  surgical  aid ;  they  suffered  no  great  in- 
convenience from  the  luxation,  and,  as  it  ex- 
empted them  from  military  service,  they  were 
little  anxious  to  have  it  remedied.  Indeed,  it  is 
very  probable  that  no  treatment  would  have  been 
successful  in  such  cases. 

Luxations  outwards,  produced  by  external  vio^ 
lence,  may  be  either  complete  or  incomplete  ;  it 
is  seldom  complete,  as  it  requires  a  very  consi- 
derable violence  to  force  the  patella  entirely  from 
the  external  condyle  of  the  femur.    A  gentle 

flexion 
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flexion  of  the  knee  favours  it  very  much  ;  in  this 
posture,  the  muscles,  the  tendon  of  which  is 
attached  to  the  patella,  are  relaxed,  and  the  in- 
ternal edge  of  the  patella  projects,  and  is  favour- 
ably situated  for  the  action  of  an  external  force 
impelled  against  it. 

Valentin,  in  his  Criticisms  on  Surgery,  gives 
:  a  case  of  luxation  of  this  kind.    The  Duke  dc 
'.  Coigni,  in  galloping  in  the  streets,  struck  his 
knee  against  the  wheel  of  a  carriage,  and  luxated 
I  the  patella  outwards.     He  was  carried  to  the 
I  house  of  Botentuit,  an  ignorant,  but  very  cele- 
;  brated  bone-setter,  who  made  many  endeavours 
to  reduce  the  luxation,  but  which  were  fruitless 
on  account  of  the  position  in  v/hich  he  placed  the 
limb;  he  kept  the  patient  on  his  feet,  and  made 
him  extend  his  leg  forcibly.    Valentin,  family 
surgeon  to  the  Duke,  arrived,  and  reduced  the 
1  ^bon£  with  the  greatest  facility,  by  placing  the 
..patient  on  a  bed,  extending  his  leg,  and  bend- 
ing the  thigh  towards  the  pelvis. 

A  young  man,  in  running  in  a  room,  knocked, 
his  knee  against  the  cornerof  a  trunk;  the  blow 
'    was  so  violent  as  to  luxate  the  patella  outwards. 
Citizen  Sabatier  was  consulted  ;  he  endeavoured 
to  reduce  it,  but  met  very  great  resistance. 

Citizeri 
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Citizen  Boyer  was  called  in  :  by  using  much  force 
he  effected  the  reduction,  but  not  without  a  great 
maiiy  attempts. 

In  luxations  of  the  patella  outwards,  the  pa- 
tient feels  very  acute  pain^,  and  cannot  bend  his 
leg;  the  knee  is  deformed,  the  pulley  of  the 
condyles  of  the  femur  is  felt  through  the  skin, 
and  the  patella   forms  a  tumour  before  the 
external  condyle ;  instead  of  the  faces  of  the 
patella  being  anteriorly  and  posteriorly,  the  an- 
terior is  become  the  external  and  the  posterior 
the  internal ;  the  internal  edge  is  turned  more 
for^variis  than  inwards,  and  the  external  is  be- 
come riearly  the  posterior.    This  positron  of  the 
patella  has  made  some  believe  that  it  might  be 
luxated  by  turning  half  over,  that  is,  by  piliacing 
itself  perpendicularly  before  the  pulley  of  ihe 
femur,  with  one  of  its  edges,  now  become  pos- 
terior, lodged  in  the  groove  of  the  pulley.  Others 
liave  even  admitted  the  possibility  of  a  complete 
inversion,  in  which  the  posterior  face  of  the  pa- 
tella becomes  the  anterior.    But  it  cannot  be 
conceived,  that  the  extensors  of  the  leg,  and  the 
inferior  ligament  of  the  patella,  could  allow  such 
an  inversion  to  take  place;  and  if  the  patella 
was  only  half  inverted,  and  one  of  its  edges 
rested  on  the  pulley  of  the  fcnaur,  the  points  of 

contact 
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^litatt  wtould  be  so  few,  that  it  would  slip  into 
lis  natural  position. 

" '  The  symptoms  of  luxation  inwards  are  nearly 
hie  same  as  those  just  described :  there  is  this 
&fference,  however,  that  the  tumour  formed  by 
the  patella  is  placed  internally.  In  both  species, 
if  called  in  before  the  swelling  takes  place,  we 
can  feel  through  the  skin  the  two  faces  of  the 
I  patella  ;  the  posterior,  excavated,  turned  towards 
J  the  femur,  and  the  anterior  projecting  under  the 

iskin. 
''^  A  com|)Te\e  luxation  cannot  take  place  with- 
out,great  retaxaiion  of  the  inferior  ligament,  and 
fehdon  of  the  extensor  muscles,  or  without  very 
considerable  external  violence ;  in  which  case 
;  the  luxation,  easy  to  reduce,  would  not  be  the 
:  most  dangerous  symptom. 

In  every  species  of  luxation  of  the  patella,  re- 
duction is  to  be  effected  as  soon  as  possible.  It 
I  is  done  by  placing  the  patient  on  a  bed  with  the 
1  leg  extended  and  the  thigh  bent.  In  this  position 
I  the  extensor  muscles  and  their  tendon,  as  well 
I  as  the  inferior  ligament  of  the  patella^  are  relaxed; 
I  and  this  bone  may  be  moved  and  pushed  with 
ease  in  the  direction  which  the  species  of  Ipx- 

ation 
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ation  requires.  We  think  it  is  always  possible  to 
reduce  the  patella,  without  making  an  incision 
in  the  integuments,  and  introducing  a  spatula 
under  the  bone.  This  operation,  though  re- 
commended, has  never  been  performed,  and 
never  could,  without  bringing  the  patient  into 
great  danger. 

The  noise  made  by  the  bone  in  reassumlng  its 
place,  and  the  disappearance  of  the  symptoms, 
announce  the  reduction  ;  the  patient  can  now 
bend  and  extend  the  leg.  The  inflammatory 
swelling,  which  generally  supervenes,  is  to  be 
subdued  by  bleedings  and  topical  applications. 
This  treatment,  with  a  few  days  rest,  will  be 
sufficient ;  after  some  time  the  knee  is  to  be 
moved  gently,  to  prevent  a  stiffness  of  the  joint, 
which,  without  this  precaution,  is  very  likely 
to  take  place. 


CHAPTER. 
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CHAPTER  XV, 

OF  LUXATIONS  OF  THE  BONES  OP  THE  LEG. 

The  tibia,  at  its  articulation  with  the  condyles 
of  the  femur,  may  be  luxated  in  four  different 
directions ;  viz.  anteriorly,  posteriorly,  and 
laterally  to  either  side  of  the  knee.  The  luxa- 
tion backwards  is  always  incomplete  ;  it  could 
not  be  otherwise  without  a  very  great  laceration 
of  the  soft  parts.  It  is  as  often  secondary  as 
primary,  and  in  such  cases  it  is  a  concomitant 
of  white  swelling,  a  disease  rquch  more  grie- 
vous than  the  dislocation,  and  almost  always 
requiring  amputation. 

Luxation  forwards  is  still  more  rare  than  that 
backwards^  the  ligaments  of  the  knee  and  the 
greater  part  of  the  tendons  surrounding  it, 
being  placed  nearer  its  posterior  than  anterior 
part,  prevent  the  too  great  extension  of  the  leg. 
Luxations  inwards  and  outwards  arc  the  most 
frequent.  ..They  are  always  incomplete,  on  ac- 
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count  of  the  extent  of  the  articulating  surfaces, 
and  the  strength  of  the  parts  surrounding  the 
articulation.  They  take  place  from  the  femur 
being  drawn  either  inwards  or  outwards,  while 
the  leg  is  fixed. 

The  luxation  backwards  is  distinguished  by 
attending  to  the  following  circumstances :  it  is 
impossible  to  extend  the  leg ;  the  patella,  closely 
applied  to  the  pulley  of  the  femur,  forms  an  erai- 
isence,  under  which  there  is  an  empty  space, 
and  the  inferior  ligament  is  extended  obliquely 
downwards  and  backwards ;  and  a  projection 
formed  by  the  extremity  of  the  tibia,  is  felt  in 
the  ham,  &c.  &c. 

Symptoms  of  an  opposite  kind  accompany  the 
luxation  forwards.  Those  inwards  and  out- 
wards are  easily  known  from  the  deformity  of 
the  joint.  In  the  first,  the  external  condyle  of 
the  femur  is  lodged  in  the  internal  cavity  of  the 
tibia,  and  the  internal  condyle  projects,  and 
forms  a  tumour  at  the  internal  side  of  the  knee  : 
the  contrary  takes  place  in  the  second.  When 
they  are  complete,  which  is  extremely  rare,  the 
tibia  is  carried  entirely  to  the  internal  or  exter- 
nal side  of  the  femur.  In  every  case  of  luxation 

the 
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the  laceration  of  the  ligamentous  parts  is  s6 
great,  that  the  ends  of  the  tibia  and  femur  may- 
be easily  placed  in  their  natural  situations  ;  there 
is  scarcely  occasion  for  even  gentle  extension  and 
counter- extension.  It  happens  sometimes,  not- 
withstanding the  extent  of  the  articulating  sur- 
faces, that  a  return  of  the  luxation  takes  place 
from  the  great  laceration  of  the  parts  which 
should  confine  the  bones.  To  prevent  this, 
an  apparatus  similar  to  that  used  in  fractures  of 
the  . thigh  is  to  be  applied.  '  Disagreeable  symp-^ 
toms,  occasioned  by  the  laceration  of  the  soft 
parts,  are  always  to  be  expected;  our  attention 
should  be  particularly  directed  to  moderate  and 
subdue  them.  The  antiphlogistic  regimen  must 
be'  strictly  observed,  and  the  other  means  of 
preventing  and  subduing  inflammation  had  re- 
course to.  If  the  inflammation  terminates  in' 
suppuration,  the  abscesses  are  to  be  opened  by 
making  a  large  incision.  In  general,  large 
openings  are  to  be  made  ,  in  abscesses  seated  in 
the  neighbourhood  of  joints,  to  allow  a  free 
evacuation  of  the  pus,  which  by  stagnating 
might  become  acrid,  and  attack  the  cartilages 
of  the  joint ;  but,  if  the  abscesses  be  formed 
in:  consequence  of  a  caries  of  the  ends  of  the 
bones,  a  very  small  opening  is  to  be  made,  in 

o  a  .  order 
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order  to  prevent  as  much  as  possible  the  admis'-' 
sion  of  air.  If  the  inflammation  terminates  in 
gangrene,  we  must  wait  until  nature  has  arrested 
the  progress  of  the  mortification,  and  then  am- 
putate. The  separation  of  the  living  from  tho 
dead  part,  is  marked  by  an,  inflamed  circle. 
The  progress  of  the  mortification  is  very  often 
•so  rapid  that  it  is  impossible  to  save  the  patient ; 
and  perhaps  a  complete  luxation  of  the  tibia 
from  the  femur  may  be  considered,  as  a  case 
requiring  immediate  amputation.  However, 
before  a  general  precept  of  this  kind  can  be 
established,  it  must  be  founded  on  observations 
well  made  and  judiciously  compared. 

The  fibula  is  difficultly  displaced  from  the  tibia, 
with  which  it  forms  two  articulations ;  never- 
theless we  may  conceive,  that,  in  a  violent  and 
^udden  turn  outwards  of  the  foot,  if  its  liga- 
rnents  are  naturally  relaxed,  it  may  slide  from 
below  upwards,  so  as  to  touch  the  external  con- 
dyle of  the  femur.  Citizen  Boyer  has  seen  a 
luxation  of  this  kind  in  consequence  of  a  dislo- 
cation of  the  foot  outwards.  By  putting  the 
foot  in  its  natural  direction,  the  fibula  descended 
into  its  proper  place.  Compresses  soaked  in 
resolvent  liquids  were  placed  over  the  parts. 
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and  a  roller  was  passed  round  the  foot  and 
leg,  to  prevent  a  return  of  the  luxations. 
The  patient  had  a  tardy  recovery,  and  sortie  stiff- 
ness of  the  foot  remained,  though  the  precau- 
tion of  moving  it,  when  the  state  of  the  parts 
would  admit  it,  was  not  neglected. 


CHAPTER 
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CHAPTER  XVI. 

OF  LUXATIONS  OF  THE  FOOT. 

t 

These  luxations  are  but  seldom  met  with  ;  the 
great  violence  necessary  to  produce  them,  and 
the  difficulty  of  effecting  them,  account  for  their 
unfrequency.    Before  they  can  take  place,  the 
astragalus  must  be  partially  or  totally  forced 
from  the  quadrangular  cavity  formed  for  it  by 
the  two  bones  of  the  leg,  and  in  which  it  is 
received  like  a  tenon  in  a  mortice.    The  sides 
of  the  articulation  are  strengthened  by  very 
strong  ligaments,  which  go  from  the  tibia  and 
fibula  to  the  os  calcis  and  astragalus,  and  by 
the  two  malleoli.    An  external  violence,  it  is 
true,  may  distend  or  even  break  these  ligaments; 
but  its  force  being  almost  entirely  spent  in  pro- 
ducing this  effect,  will  not  be  sufficient  to  force 
the  astragalus  from  the  cavity  in  which  it  is 
enclosed, 

.  The  foot  may  be  luxated  inwards  or  outwards, 
forwards  or  backwards,  and  the  luxation  in  any 

of 
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of  these  directions  may  be  complete  or  incom- 
plete.   Luxations  inwards  and  outwards  are  the 

most  frequent ;  the  former  however  occurs  more 
frequently  than  the  latter :  the  internal  malleo- 

-lus  not  descending  so  low  as  the  external,  the 
astragalus  has  a  less  space  to  describe  from  with- 
out inwards,  than  in  the  contrary  direction.  It 
is  occasioned  by  a  violent  abduction  of  the 
foot,  and  is  easily  known  from  the  derangement 
of  this  part,  the  sole  of  which  is  turned  outwards, 
and  the  back  inwards;  from  the  pain,  and  in- 
ability of  moving  the  foot ;  and  lastly,  from  the 
eminence  formed  below  the  internal  malleolus 
by  the  astragalus. 

In  the  luxation  outwards,  it  is  equally  impos- 
sible to  move  the  foot ;  the  sole  is  turned  inwards 
and  the  back  outwards,  and  the  astragalus  forms 
an  eminence  below  the  external  malleolus. 

Luxations  of  the  foot  are  always  dangerous ; 
their  consequences  may  be  so  dreadful  as  to 
occasion  death,  and  in  very  many  cases  they 
render  amputation  necessary.  However,  the 
prognosis  is  not  always  so  unfavourable ;  for  it 
is  clearly  proved,  that  many  patients  have  re- 
covered without  any  thing  extraordinary  having 
occurred  during  their  treatment.    This  invali- 

04  dates 
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dates  the  general  rule  laid  down  by  J.  L.  Petit, 
to  amputate  before  twenty-four  hours  after  the 
luxation.  It  is  also  now  well  ascertained  that 
dislocations  likely  to  produce  the  most  mischie- 
vous consequences,  have  had  a  happy  termina- 
tion, and  that  this  was  the  case,  though  the  soft 
parts  have  been  very  much  injured,  the  liga- 
ments nearly  quite  ruptured,  and  the  astragalus 
completely  removed  from  the  foot. 

The  reduction  should  be  accomplished  as  soon 
as  possible,  in  every  luxation  of  the  foot ;  if 
deferred,  the  inflammatory  symptoms  and  swell- 
ing which  supervene,  will  render  it  difficult  and 
painful.  To  effect  this,  one  assistant  makes 
counter- extension  by  fixing  the  leg,  and  another 
draws  the  foot,  whilst  the  surgeon  pushes  the 
latter  part  in  a  direction  contrary  to  that  in 
which  it  was  luxated.  If  the  luxation  be  in^ 
wards,  the  external  edge  of  the  foot  must  be 
depressed  by  elevating  the  internal,  when  it  is 
found  that  the  ligaments  yield  to  the  extension  : 
the  contrary  is  done  in  luxations  outwards. 
The  articulation  is  covered  with  compresses 
moistened  with  resolvent  liquids ;  and  splints 
which  reach  below  the  sole  of  the  foot,  are 
applied  on  the  inside  and  outside  of  the  leg. 


Consequences 
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Consequences  more  or  less  disagreeable  are 
always  to  be  expected,  which  may  be  moderated 
or  even  prevented  by  copious  and  repeated 
bleedings.  Sometimes,  notwithstanding  the 
enormous  derangement  and  laceration  of  the 
soft  parts,  no  bad  symptom  succeeds,  and  the  pa- 
tient recovers  with  an  unexpected  rapidity  ;  but 
i  in  very  many  cases,  violent  inflammation  ^uper- 
.venes,  and  quickly  terminates  in  gangrene.  In 
other  cases,  the  inflammation  terminates  in  sup- 
puration, abscesses  form  and  heal  up,  and  the 
patient  recovers.  Sometimes,  however,  there 
is  a  caries  of  the  ends  of  the  bones  conjoined 
with  them. 

The  experienced  practitioner  is  to  judge,  from 
i  the  nature  and  violence  of  the  symptoms,  when 
immediate  amputation   is  necessary.    A  great 
number   of  observations  posterior  to  those  of 
i  J.  L.  Petit,  prove  that,  by  following  his  instruc- 
tions, we  should  often  amputate  a  limb  which 
I  might  be  preserved.    It  is  also  ascertained  by 
experience,  that  the  astragalus  may  be  extirpa- 
ted with  advantage,  when  the  laceration  is  such, 
that  it  is  only  attached  by  a  few  shreds  of  liga- 
ment.   The  tibia,  in  consequence  of  this  extir- 
pation, descends,  and  rests  on  the  superior  face 
of  the  OS  calcis,  to  which  it  grows,  and  the  pa- 
tient 
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tient  recovers,  it  is  true,  with  an  anchylosed  joint ; 
but  such  a  termination  is  preferable  to  losing 
the  foot  by  amputation,  or  running  the  risk 
of  the  dangerous  symptoms  arising  from  preserv- 
ing the  astragalus.  Ferrand  performed  this 
operation  on  an  invalided  soldier,  who  was  in 
the  habit  of  carrying  the  bone  in  his  pocket. 
Desault  performed  it  three  times  with  success. 
One  of  his  three  patients  (a  female)  died  three 
months  after  the  operation ;  but  she  evidently 
fell  a  victim  to  an  hospital  fever,  which  was  by 
no  means  connected  with  the  complaint  for 
which  she  was  admitted  into  the  hospital.  On 
dissecting  the  foot,  the  extremity  of  the  tibia 
was  found  already  partially  attached  to  the  os 
calcis.  There  is  no  doubt  but  that  the  operation 
would  have  been  crowned  with  success,  had 
the  person  survived  the  other  disease. 

Fracture  of  the  fibula  near  its  inferior  extre- 
mity, is  a  frequent  complication  of  luxation  of 
the  foot  inwards.  This  bone  is  to  be  carefully 
examined  in  all  such  cases,  and  the  foot  is  to  be 
supported,  whether  the  fibula  be  fractured  or 
not,  by  means  of  the  ordinary  apparatus  for 
fractures  of  the  leg. 


Luxations 
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]     Luxations  forwards  and  backwards,  less  fre- 
:  quent  than  those  described,  ^re  however  sorae- 
11  times  met  with.    The  first  is  occasioned  by  a 
fall  backwards,  while  the  foot  is  fixed  to  the 
ground ;  the  second  by  a  fall  on  the  feet,  with 
the  body  inclined  forwards,  and  the  leg  much 
bent.    The  luxation  forwards  is  more  difficultly 
produced  than  that  backwards,  on  account  of 
the  articular  pulley  of  the  astragalus,  which  in- 
clines towards  the  posterior  side,  being  permitted 
'to  slide  much  on  the  tibia,  without  abandoning 
jit  in  the  extension  of  the  foot.    When  the  ex- 
tension is  carried  too  far,  luxation  forwards  is 
produced. 

In  the  luxation  backwards,  the  external  and 
posterior  ligaments,  and  the  posterior  part  of 
the  capsule,  are  torn ;  in  that  forwards,  the  ante- 
rior and  external  ligaments,  the  anterior  fibres 
of  the  internal  lateral  Jigaraent,  and  the  anterior 
part  of  the  capsule,  are  torn.  The  symptoms  of 
the  first  species  are,  a  diminution  of  length  in 
that  part  of  the  foot  between  the  lower  part 
of  the  leg  and  the  anterior  extremity  of  the  toes, 
elongation  of  the  heel,  tension  of  the  tendo 
1  Achillis,  and  relaxation  of  the  extensors  of  the 
toes.  It  is  impossible  either  to  bend  or  extend 
the  foot:  this  symptom  distinguishes  luxation 

4  froin 
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from  sprain,  in  which  the  foot  may  be  moved, 
though  not  without  pain,  however  high  the  in- 
flammation may  be. 

Contrary  symptoms  accompany  the  luxation 
forwards  :  the  foot  is  lengthened,  the  heel  is 
shortened,  and  the  foot,  much  extended,  cannot 
be  bent,  &c. 

The  reduction  of  both  is  easily  effected  ;  after 
which  it  will  be  necessary  to  use  effectual  means 
to  prevent  a  relapse.  The  mode  of  treatment 
to  be  afterwards  observed,  for  subduing  the  un- 
favourable symptoms  that  supervene,  is  the 
same  as  that  pointed  out  for  luxations  inwards 
and  outwards.  When  gangrene  takes  place  in 
any  luxation  of  the  foot,  we  must  defer  amputa- 
ting until  its  ravages  are  arrested.  In  cases 
where  the  inflammation  is  moderate,  and  the 
destruction  of  the  soft  parts  not  considerable,  the 
articulation  may  be  preserved ;  apd  to  prevent  a 
stiffness  of  the  joint,  the  foot  is  to  be  moved 
as  soon  as  circumstances  will  admit  of  it. 

The  very  thick  and  short  ligamentous  sub- 
stance which  unites  the  astragalus  to  the  os 
calcis,  binds  thepi  so  strongly  together,  ■  that 
they  follow  one  another  in  their  motions,  and 

form. 
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I  'orm,  as  it  were,  but  one  bone.    Hence  they 
ure  never  completely  separated,  even  in  the  most . 
desperate  cases  of  luxation  of  the  foot;  but  one 
or  both  of  them  may  be  luxated  from  the  sca- 
phoides  and  cuboides.  The  transverse  direction  of 
the  articulation  formed  by  these  four  bones, 
suggested  to  Chopart  the  ingenious  idea  of.' 
amputating  only  a  part  of  the  foot.    Bat  .these  ; 
luxations,  less  dangerous  than  the  others,,  can  be. 
occasioned  only  by  a  violent  effort,  in  which 
the  anterior  part  of  the  foot  is  fixed,  as  hap- 
pened in  the.  two  cases  related  by  J.  L.  Petit: 
the  foot  was  fastened  in  an  iron  grate,  whilst  the 
body  was  drawn  backwards.    The  astragalus 
and  OS  calcis  may,  under  these  circumstances,  be 
luxated,  but  particularly  the  former,  the  head 
of  which  slides  from  below  upwards,   in  the 
cavity  of  the  posterior  face  of  the  scaphoides, 
and  forms  a  tumour  on  the  back  of  the  foot. 
The  inflammatory  swelling  renders  it  often  dif- 
ficult to  ascertain  this  luxation.    It  is  not  easily 
reduced,  even  shortly  after  it  has  taken  place.. 
Citizen  Boyer  failed  in  a  case  of  this  kind,  in 
which  the  head  of  the  astragalus  was  luxated  up- 
wards and  inwards,  by  a  fall  from  a  horse ;  but  in 
some  time  the  person  felt  no  inconvenience  from 
the  affection,  he  could  walk  without  pain  or 

lameness. 
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lameness,  and  nothing  remained  but  the  defor- 
mity occasioned  by  the  tumour. 

Tlie  other  bones  of  the  tarsus  and  metatarsus 
are  too  strongly  tied  together  to  admit  of  luxa- 
tion. The  phalanges  of  the  toes  cannot  be 
luxated  by  external  violence,  on  account  of  their 
shortness.  However,  the  possibility  of  luxation 
of  the -first  phalanx  of  the  great  toe  from  the 
first  bone  of  the  metatarsus  may  be  easily  con- 
ceived. It  is  not  necessary  to  give  here  the 
rules  to  be  followed  in  such  a  case.  They  con- 
sist in  reducing2the  luxation,  and  amputating 
the  great  toe,  when  the  state  of  the  soft  parts 
renders  it  impossible  to  preserve  it.        '  ' 


CHAPTER 
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CHAPTER .  XVII. 

OP  DROPSY  OF  THE  ARTICULATIONS. 

The  synovial  fluid,  which  lubricates  the  sur- 
faces of  all  the  joints,  may  be  accumulated  in 
such  quantity  in  the  capsule  which  secretes  it,  as 
to  form  a  disease  called  by  authors  hydarthrus, 
or  dropsy  of  the  joint.  Though  the  possibility 
of  this  accumulation  taking  place  in  all  the  arti- 
culations may  be  conceived,  yet  there  is  no  well- 
attested  instance  of  this  happening  in  any  of  them 
but  in  the  knee. 

Dropsy  of  the  joints  seldom  depends  on  a  ge-' 
neral  affection  of  the  system,  and  rarely  co-exists 
with  other  dropsical  affections,  such  as  hydro- 
thorax,  ascites,  and  anasarca.  It  appears  to  be  a 
partial  affection,  and  to  be  produced  by  local 
causes,  which  act  by  destroying  the  balance  be- 
tween the  exhalation  and  absorption  of  the  syno- 
via. The  accumulation  of  this  sero-albuminous 
fluid  seems  to  arise  in  most  cases  from  an  in- 
creased 


408    OF  DROPSY  OF  THE  AKTICULATIONfi 

creased  exhalation,  and  not  from  a  diminution  of 
absorption.  In  fact,  afFcctions  of  this  kind  come 
on,  in  general,  from  violent  exercise  of  the  arti- 
culation, from  fatiguing  the  ligaments,  and  from 
the  repeated  friction  of  its  surfaces  in  too  long 
and  laborious  exercise. 

Motion,  as  we  have  established  in  another 
work,  is  the  principal  stimulus  by  which  the  se- 
cretion of  the  synovia  is  increased,  and  the  fluids 
determined  to  the  joint.    This  determination  is 
considerable  in  proportion  to  the  friction  and 
pressure  of  the  ends  of  the  joint  against  one  ano- 
ther.   When  this  stimulus  is  carried  to  a  certain 
degree,  an  active  exhalation,  or  rather  shght 
pblogosis,  is  produced,  and  the  serous  secretion 
is  very  considerably  increased.    It  is  in  a  similar 
way  that  dropsies  of  the  breast  and  abdomen  arc 
often  occasioned  by  a  slow  and  latent  inflamma- 
tion of  the  pleura  or  peritoneum. 

The  nature  of  the  remote  causes  of  hydarthrus 
corroborates  what  we  have  advanced  concerning 
its  formation.  It  is  very  often  a  consequence  of 
acute  rheumatism,  and  sometimes  forms  a  crisis 
of  that  disease.  Many  observers,  and  particularly 
Storck,  have  remarked  the  tendency  which  acute 
rheumatism  has  to  terminate  by  an  efi^usion  of  a 

sere- 
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sero-lymphatic  fluid  into  the  cellular  substance 
in  the  neighbourhood  of  the  joints  of  the  lower 
extremities,  or  into  the  interior  of  the  joint  it- 
Self.  The  more  rapid  the  progress  of  the  inflam- 
matory symptoms,  the  more  prompt  is  the  eflfu- 
sion,  consequently  it  takes  place  slowly  in  chro- 
nic rheumatism  and  in  chronic  gout.  The  swell- 
ing of  the  joints  in  these  complaints,  and  the  de- 
position of  matter  which  takes  place  into  the 
parts  about  the  articulation,  may  also  produce  an 
increased  exhalation  of  synovia.     The  pains 
which  accompany  white  swellings  often  occasion 
an  accumulation  of  synovia  in  the  capsule  of  the 
joint.    I  have  seen,  in  dissecting  two  of  these 
swellings  of  the  knee,  the  synovia  collected  near- 
ly to  the  quantity  of  two  ounces. 

But  we  must  remember  that  the  inflamma- 
tion  which  produces  dropsy  of  the  joint  is  only 

I  slight ;  if  very  considerable,  it  would  suspend 
the  secretion  of  synovia,  and  give  riseto  anchy- 
losis by  the  mutual  adhesion  of  the  dried  surfaces 
of  the  joint.  We  are  decidedly  of  opinion,  that 
the  articulation  of  the  knee  only  has  hitherto  pre- 
sented a  collection  of  synovia  sufficient  to  merit 
the  name  of  dropsy  :  such  an  accumulation  never 

I  takes  place  in  the  hip  joint,  though  J.  L.  Petit 
VOL.  II.  P  attempts 


SIO     OP  DROPSY  OP  THE  ARTICULATIONS. 

attempts  to  explain  spontaneous  luxations  of  the 
femur  from  this  cause. 

We  must   not  confound  this   disease  with 
encysted  tumours,  which  are  sometimes  formed 
on  the  sides  of  the  knee  near  the  patella.  The 
latter  are  circumscribed,  and  a  fluctuation  is  felt 
in  them  ;  they  are  not  accompanied  with  pain  or 
discoloration  of  the  skin  ;  on  opening  them,  an 
albuminous  fluid  escapes,  and  the  sides  of  the 
cyst  are  made  to  adhere  to  one  another  by  pres- 
sure ;  or  when  this  does  not  succeed)  by  means 
of  an  irritating  injection,  which  excites  an  inflam- 
mation on  its  surface.   This  practice  is  free  . from 
danger,  because  the  cyst  is  shut  on  all  sides, 
and  has  no  communication  with  the  interior  of 
the  joint.    We  must  also  take  care  not  to  con- 
found with  dropsy  of  the  joint  certain  white 
swellings,  in  which  the  cellular  substance,  dis* 
tended  with  fluid,  presents  a  kind  of  fluctuation. 
This  symptom  is  particularly  apt  to  lead  into 
error  in  swellings  of  the  cluster  of  lymphatic  and  , 
sebaceous  glands  situated  above  the  patella,  be- 
tween the  tendon  of  the  extensor  muscles  of  the  | 
Jeg  and  the  anterior  and  inferior  part  of  the  fe-  , 
mur.  In  the  commencement  of  some  white  swell*  j 
ings,  this  tissue,  distended  with  lymph,  elevated  | 
knd  pushes  forwards  the  tendon  of  the  extensors  \ 
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I  of  the  leg,  displaces  the  patella,  and  raises  it  up 
from  the  condyles  of  the  femur.  In  these  cases, 
the  patella  is  replaced  by  pressure,  and  the 
swelled  mass  being  displaced,  forms  two  tumours 
at  the  sides  of  the  tendon,  which  are  tense  and 
elastic,  and  have  an  internal  motion  ;  but  the 
sensation  communicated  by  this  motion  is  very 

f  different  from  that  occasioned  by  the  undulation 
of  a  fluid  r  it  is  like  that  of  something  slipping 

I  from  under  the  finger.  However,  there  is  such 
similarity  in  these  symptoms,  that  an  inattentive 
surgeon  may  be  easily  led  into  error. 

Arthritic,  oedematous,  and  white  swellings  of 
the  knee,  and  foreign  bodies  formed  in  it,  are 
accompanied  with  symptoms  So  different  from 
those  of  dropsy  of  this  joint,  that  there  is  no  oc- 
casion to  point  them  out  here.  The  marks  by 
which  the  existence  of  the  latter  affection  is  as- 
c;ertained  are  these  :  a  dull  pain  is  felt  in  the  ar- 
ticulation, the  knee  loses  it^s  oval  form,  and  pre- 
sents an  irregular  colourless  tumour,  in  which  a 
'fluctuation  is  felt  at  those  places  where  the  cap- 
sule is  slack,  and  fortns  little  round  eminences 
which  project  about  the  joint.  The  most  consi^ 
derable  of  these  are  placed  at  the  sides  of  the 
patella,  which  is  itself  pushed  upwards  by  the 
fiuid,  but  it  may  be  replaced  by  bending  the  leg. 

V  2  The 
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The  form  of  the  tumour  is  varied  by  the  motion& 
of  the  knee  ;  but  it  always  projects  more  at  the 
anterior  part  of  the  articulation  than  in  the 
ham,  at  which  place  the  synovial  membrane 
presents  only  a  small  surface,  and  is  supported 
by  the  cross  ligaments  which  pass  behind  it. 
A  fluctuation  is  felt  by  striking  the  tumour ;  the 
thinness  of  the  soft  parts  renders  it  very  easy  to 
ascertain  the  undulation  of  the  fluid.  The  na- 
ture  of  the  disease  is  sufiiciently  manifest  when 
all  these  symptoms  are  present. 

,  The  prognosis  is  unfavourable,  on  account  of 
the  difiiculty  of  discussing  the  tumour,  and  the 
danger  of  a  caries  of  the  cartilages  and  ends  of 
the  bones,  or  an  anchylosis,  supervening. 

As  dropsy  of  the  knee-joint  never  depends  on 
the  causes  which  produce  general  dropsy ;  and 
as,  instead  of  appearing  in  persons  labouring 
under  general  debility,  it  is  always  met  with  in 
^  the  strong  and  robust,  a  particular  mode  of 
treatment  is  required  in  it.  Stimulants,  purga- 
tives, diuretics,  or  sudorifics,  are  either  useless, 
or  at  least  can  give  but  a  very  feeble  assistance. 
It  is  from  topical  applications  that  benefit  is  to 
be  expected.  The  mildest  of  these  are,  to  be 
commenced  with,  and  they  in  general  succeed  in 

recent 
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recent  cases,   in  which  the  effusion  has  not 
been  considerable,  and  has  been  suddenl)'  formed 
in  a  crisis  of  acute  rheumatism,  or  any  other 
acute  disease.    Resolvent  liquids,  such  as  cam- 
phorated spirit  of  wine,  frictions  with  a  brush, 
or  warm  flannel   impregnated  with  some  aro- 
matic vapour,  with  volatile  camphorated  lini- 
ment, alcohol,  ether,   or  even  with  mercurial 
ointment  as  advised  by  Bell,  determine  the  fluids 
to  the  skin,  increase  the  insensible  perspiration 
of  which  it  is  the  organ,  and  promote  the  absorp- 
tion of  the  effused  fluid.    Fumigations  with  the 
vapour  of  vinegar,  from  which  Monro  witnessed 
good  effects,  with  the  vapour  of  benzoin  and 
other  balsams,  and  pumping  with  warm  water  in 
which  neutral  salts  have  been  dissolved,  act  in 
the  same  manner.    But  of  all  topical  stimulants, 
the  most  active  and  most  effectual  is  a  blistering 
plaster,  in  which  the  proportion  of  cantharides  is 
not  so  considerable  as  to  cause  great  vesications. 
Tralles  used  synapisms,  and  Storck  applied  ca-, 
taplasms  of  the  ranunculus.    We  must,  how- 
ever, take  care  not  to  carry  the  use  of  these  re- 
medies so  far  as  to  disorganize  the  structure  of 
the  cellular  tissue,  which  often  occasions  ulcers 
difficult  to  cure,  and  extriemely  painful.  For  the 
same  reasons  we  are  not  to  use  cupping  and  sca- 
ritying  but  with  great  circumspection. 

p  3  When 
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When  all  these  means  have  been  used  for  a 
sufficient  time  without  any  benefit,  and  when  the 
tumour  impedes  the  motion,  and  causes  a  con- 
traction and  atrophia  of  the  limb,  we  must  have 
recourse  to  a  surgical  operation.  It  consists  in 
making  a  puncture  with  a  trocar  into  the  cavity 
of  the  tumour,  and  allowing  the  water  to  escape 
through  the  canula.  This  operation,  though 
easily  performed,  is  a  delicate  and  dangerous 
one,  on  account  of  the  admission  of  air  into  the 
joint.  The  contact  of  air  has  not,  as  we  shall 
see  in  treating  of  wounds  of  the  articulations,  all 
the  bad  effects  attributed  to  it  by  authors.  How- 
ever, the  morbid  state  of  the  synovial  membrane, 
and  the  irritation  already  existing  in  it,  may 
render  it  more  sensible  to  the  impression  of 
this  fluid  than  it  would  be  were  there  no  dis- 
ease in  the  joint ;  and,  in  fact,  cases  have  oc- 
curred in  which  the  qualities  of  the  synovia 
were  considerably  changed  by  the  contact  of  air: 
this  fluid,  instead  of  being  inodorous,  acquired 
a  disagreeable  odour,  lost  its  transparency  by 
the  mixture  of  a  purulent  matter,  produced  an 
inflammation  which  extended  to  the  capsule  and 
cartilages,  and  at  last  occasioned  a  caries  of  the 
ends  of  the  bones. 


To 
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To  prevent  these  direful  consequences,  and 
the  introduction  of  air  which  occasions  them,  a 
superficial  incision  is  to  be  made  in  the  skin 
at  the  most  projecting  part  of  the  tumour;  after 
which,  the  lips  of  the  wound  are  to  be  much 
separated,  and  the  trocar  used  in  the  operation 
for  the  hydrocele,  pushed  cautiously  in  an  ob- 
lique direction  from  the  bottom  of  the.  inci- 
sion  into  the  cavity  of  the  tumour.  The  skin 
collapses  after  the  evacuation  of  the  water,  and 
covers  the  puncture  made  by  the  trocar,  the  ca- 
nula  of  which  is  to  be  drawn  away  when  all  the 
water  has  drained  off. 

When  the  operation  is  finished,  the  patient 
is  to  be  put  to  bed  with  his  knee  half  bent; 
the  joint  is  to  be  covered  with  cloths  wet  with 
spirituous  liquors,  or  other  astringent  fluids, 
with  the  view  of  preventing  the  return  of  the 
etFusion.  We  will  mention,  in  the  chapters 
on  white  swelHngs  and  anchylosis,  the  treat- 
ment to  be  adopted  in  cases  in  which  the  synovia 
has  its  qualities  changed,  and  produces  caries 
or  anchylosis. 
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CHAPTER  XVIII. 

OF   FOREIGN  BODIES  FORMED   IN  THE 
ARTICULATIONS. 

The  foreign  bodies  which  are  formed  and  de- 
veloped in  the  interior  of  the  articulations,  are 
to  be  carefully  distinguished  from  arthritic  con- 
cretions deposited  in  their  neighbourhood.  These 
foreign  bodies,  which  alone  will  be  considered 
in  this  chapter,  may  take  their  origin  in  the 
inside  of  every  articulation  in  which  there  is 
motion.  They  have  been  found  in  the  articu- 
lation of  the  lower  jaw  with  the  temporal  bones, 
in  that  of  the  wrist  with  the  bones  of  the  fore- 
arm, and  that  of  the  foot  with  the  leg ;  but  no 
joint  is  more  subject  to  them  than  the  knee. 
Ambrose  Pare  has  made  mention  of  these  sub- 
stances ;  latterly,  practitioners  have  directed  their 
attenlion  to  them,  and  have  proposed  methodsS 
of  removing  them. 

These  foreign  bodies  have  various  appearances, 
and  are  found  in  greater  or  less  quantity  :  some- 
times they  resemble  a  fragment  of  cartilage, 

which 
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which  moves  about  in  the  joint,  but  which  is  at- 
tached to  the  capsular  membrane ;  at  other 
times  they  arc  detached,  hard,  and,  as  it  were, 
inorganic,  and  can  be  moved  to  any  part  of  the 
joint.    A  concretion  of  this  kind,  the  size  of  a 
large  hazel-nut,  was  found  in  the  knee  of  a  wo- 
man who  died  in  the  hospital  Sainf  Louis.  Ci- 
tizen Fourcroy,  who  has  it  in  his  possession,  com- 
pares it  to  tubercles  found  in  certain  fishes,  for 
instance,  to  those  on  which  the  prickles  of  the 
ray-fish  are  elevated.  As  to  their  number,  it  va- 
ries, fi-om  one,  which  is  the  most  common,  to 
twenty-five,  a  number  at  first  sight  very  con- 
siderable, but  for  which  we  have  the  incon- 
testable evidence  of  the  illustrious  Morgagnl. 
Their  size  is  very  variable ;   some  have  been 
■found  of  an  inch  and  half  in  their  greatest  dia- 
meter, whilst  others  have  scarcely  equalled  the 
size  of  a  lentil.    They  have  generally  the  form 
of  this  seed,  but  they  have  been  met  with  of  va- 
rious forms,  as  long,  oval,  rough,  or  broken  on 
their  surface,  concave,  or  convex.  The  chemical 
analysis  of  them  shews  that  the  cartilaginous  ones 
are  chiefly  composed  of  albumen,  and  the  hard 
solid  ones  principally  of  phosphate  of  lime. 

It  is  difficult,  without  doubt,  to  give  an  ex- 
planation of  the  origin  and  growth  of  these  sub- 
stances, 
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stances,  but  it  is  certain  that  they  always  im- 
pede more  or  less  the  motion  of  the  joint  in 
which  they  grow.  Sometimes  they  succeed  to 
the  swelling  and  contusion  occasioned  by  a  fall  or 
blow  on  the  knee ;  at  other  times  they  are  formed 
spontaneously  without  any  apparent  cause  ;  and 
in  both  cases  their  presence  is  indicated  by 
tumefaction  of  the  knee,  which  is  increased  by 
rest,  and  diminished  by  moderate  exercise.  Are 
they  formed  by  the  crystallization  of  the  salts 
held  in  solution  by  the  synovia,  in  the  same 
way  as  the  crystallizable  parts  of  the  urine  form 
calculi  in  the  bladder  ?  How,  in  this  case,  do 
they  become  organized  ?  for  many  of  them  have 
vessels,  and  evident  marks  of  organization. 
Theden  supposed  that  they  were  formed  by  a 
portion  of  the  synovial  cluster  of  glands  on 
the  outside  of  the  capsule,  which  was  bruised  and 
nearly  detached  by  the  shock  occasioned  by  a 
false  step.  Some  authors  have  imagined  that  they 
were  portions  of  cartilage  detached  from  those 
covering  the  ends  of  the  bones,  or  placed  be- 
tween them.  Morgagni  ascertained  that  they 
could  not  originate  in  this  manner,  for  the  arti- 
culation and  cartilages  were  perfectly  sound  and 
whole  in  the  subjects  in  whom  they  were  found 
in  the  greatest  number.  Nothing  then  is  more 
obscure  than  the  etiology  of  this  affection.  Hap- 
4  V'^h 
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pily,  thougli  its  causes  are  involved  in  obscurity, 
it  is  easily  distinguished,  and  can  be  treated  with 
great  hopes  of  success. 

If  these  substances  are  free  and  detached,  they 
can  pass  easily  from  one  part  to  another  of  th© 
articulation,  and  enter  into  all  its  corners ;  in  this 
case,  it  is  difficult  to  establish  the  existence  of 
them,  but  it  is  particularly  difficult  to  extract 
them  ;  the  moveable  body,  whilst  we  are  making 
the  incision  to  extract  it,  may  slide  from  the  place 
where  it  projected  under  the  skin,  and  fall  into 
the  cavity  in  the  posterior  part  of  the  knee.  Some- 
times it  occasions  no  pain  :  this  arises  from  the 
body  being  fixed  in  some  place  in  which  it  does 
not  impede  the  motion  of  the  knee ;  as,  for  ex* 
ample,  at  the  sides  of  the  patella,  or  of  the  ten- 
don of  the  extensors  of  the  leg.    At  other  times 
it  occasions  much  distress  :  this  is  caused  by  its 
being  placed  between  the  posterior  face  of  the 
patella  and  the  articular  pulley  of  the  femur. 
As  it  can  occupy  alternately   these  different 
places,  it  is  easy  to  explain,  as  Bell  observes, 
why  patients  affected  with  this  complaint  are  often 
roused  from  their  sleep  by  sharp  pains  arising 
from  the  change  of  situation  of  the  body  during 
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A  more  or  less  considerable  enlargement  takes 
place  round  the  knee  during  the  continuance  of 
the  pains,  but  it  is  still  easy  lo  feel  the  body 
through  the  skin  and  capsule.  It  forms  an  emi- 
nence under  the  integuments,  and  may  be  pushed 
in  any  direction,  and  made  to  project  at  the  in- 
ternal or  external  sides  of  the  inferior  ligament 
of  the  patella,  at  the  internal  or  external  sides 
of  this  bone  itself,  or  of  the  tendon  of  the  exten- 
sors of  the  leg.  Sometimes  the  laxity  of  the  in- 
teguments and  capsule  is  so  great,  that  we  can 
seize  the  body  and  twist  it.  Desault  has  seen  a 
case  of  this  kind. 

It  is  impossible  to  obtain  a  resolution  of  these 
substances.  This  desirable  termination  cannot 
take  place  but  by  means  of  vital  action;  now, 
this  action  is  so  little  to  be  expected  in  the  great- 
est number  of  them,  they  being  in  some  degree 
inorganic,  and  topical  stimulants  and  resolvents 
can  act  with  so  little  effect  through  the  integu- 
ments, that  the  removal  of  them  by  these  means 
is  scarcely  to  be  looked  for.  Some  English  sur- 
geons have  proposed  to  fix  and  confine  the  body 
in  a  part  of  the  articulation  where  it  could  not 
impede  motion,  and  where  it  might  form  an  ad- 
hesion with  the  capsule  ;  but  how  are  we  to 
confine  a  body  which  tends  incessantly  to  change 

its 
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its  situation  ?  Besides,  the  adhesion  cannot  be 
formed  without  a  certain  degree  of  inflamma- 
tion in  both  surfaces,  of  which  the  foreign  sub- 
stance is  very  rarely  susceptible.  Lastly,  should 
the  adhesion,  which  requires  a  certain  degree  of 
organization  in  the  body,  take  place,  the  con-^ 
cretion  would  be  susceptible  of  growth,  and  ia 
time  would  impede,  by  its  size,  the  motion  of 
the  knee. 

The  most  simple,  prompt,  and  certain  method, 
of  cure,  is  the  extraction  of  the  foreign  body,  an 
operation  always  easily  performed,  and  free  from 
danger,  if  the  following  rules- are  observed.  The 
patient  being  stretched  on  his  back,  with  the  leg, 
extended,  in  order  to  relax  the  soft  parts  at  the. 
anterior  of  the  articulation,  the  surgeon  looks  for 
the  foreign  body,  and  bringing  it  to  the  internal 
side  of  the  patella,  at  which  place  the;  capsule 
is  very  lax,  fixes  it  with  his  thumb  and  fore-r. 
finger.  An  assistant  draws  outwards  the  skin 
over  the  patella,  and  the  surgeon  makes  a  lon- 
gitudinal incision,  through  the  integuments,  or^ 
the  body.  The  incision  should  be  made  deep 
enough  by  one  stroke  of  the  knife,  and  pro- 
portioned to  the  size  of  the  body  to  be  ex- 
tracted. Sometimes  it  is  forced  through  the  in- 
cision by  compressing  it  between  the  fingers.  If 

it 
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it  be  attached  by  a  fold  of  the  capsule,  which 
serves  it  as  a  ligament,  this  is  to  be  divided  with 
a  history  or  scissars  ;  if  there  be  occasion  to  en- 
large the  incision,  it  is  to  be  done  with  the  knife; 
and  pincers,  or  other  instruments  which  may 
lacerate,  braise,  or  occasion  inflammation  of  the 
surfaces  of  the  joint,  are  never  to  be  introdu- 
ced. The  substance  being  extracted,  the  as- 
sistant removes  his  hand,  and  leaves  the  skin  to 
its  own  elasticity,  which  brings  over  the  wound 
in  the  capsule  the  portion  of  the  integuments 
which  had  been  drawn  to  one  side. 

By  making  the  incision  in  this  way,  the  ad- 
mission of  air  into  the  joint  is  prevented,  and 
all  the  bad  consequences,  such  as  inflammation, 
suppuration,  and  caries,  are  obviated. 

After  having  extracted  one,  or  as  many  bodies 
as  may  be  found  in  the  articulation,  the  lips 
of  the  wound  are  immediately  brought  together 
by  means  of  adliesive  plaster  ;  some  compresses, 
wet  with  resolvent  liquids,  are  applied  over  the 
joint,  and  the  whole  dressing  is  supported  by 
some  turns  of  a  roller  drawn  pretty  tight.  The 
leg  is  to  be  placed  on  a  pillow,  and  kept  extend- 
ed, in  order  to  relax  the  soft  parts  about  the  in- 
cision, and  thus  prevent  pain  and  the  approach 
of  inflammation. 

Though 
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Though  the  precaution  of  making  the  mclsiou 
in  the  skin,  in  a  line  different  from  that  ist 
which  it  is  made  in  the  capsule,  is  rational, 
yet  it  is  not  absolutely  necessary  to  the  suc- 
cess of  the  operation.     Many  surgeons  have 
•omitted  it,  and  afterwards  obtained  the  imme- 
diate union  of  the  divided  parts  ;  which  proves, 
as  will  be  mentioned  in  treating  of  wounds  o^f 
the  joints,  that  wounds  of  the  articulations  arc 
attended  with  less  danger  than  the  ancients  and 
a  great  number  of  the  moderris  have  imagiied. 
The  pain  occasioned  by  the  extraction  is  in- 
considerable, but  it  may  be  acute,  if  the  pa- 
tient be  extremely  sensible  to  impressions,  or 
if  a  considerable  branch  of  the  internal  saplena 
nerve,  which  is  very  variable  in  its  direcron, 
come  under  the  edge  of  the  history.  Theloss 
of  blood,  when  even  one  of  the  articular  irte- 
ries  is  divided,  is  very  inconsiderable ;  it  scacely 
merits  the  name  of  haemorrhage,  and  is  tasily 
stopped  by  bringing  together  the  sides  of  the 
wound.    For  some  days  after  the  operition, 
the  compresses  should  be  frequently  moistened 
with  resolvent  liquids,  and  the  knee  kep  per- 
fectly at  rest  J  the  patient  should  not  be  prmit- 
ted  to  rise  before  the  fifteenth  or  twentieti  day, 
though  the  wound  may  have  cicatrized  n  the^ 
Ijrst  week ;  for  it  is  much  better,  in  thesecases, 
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to  carry  precaution  too  far,  than  to  be  deficient 
in  il. 

When,  on  account  of  the  admission  of  air 
into  the  articulation,  or  the  improper  use  of  in- 
struments in  extracting  the  body,  inflammation 
takes  place,  it  is  combated  by  emollient  applica- 
tions and  copious  and  repeated  bleedings.  If 
abscesses  form,  they  are  to  be  opened;  and  when 
the  symptoms  have  abated,  the  limb  is  to  be 
gen:ly  moved,  and  the  motion  increased  every 
day,  in  order  to  prevent  a  stiffness  of  the  joint. 
All  the  observations  that  we  have  made  here  re- 
specting these  bodies  are  applicable  to  those 
onlj  found  in  the  knee ;  and  this  is  the  only 
join:  on  which  it  has  been  necessary  to  per- 
forn  an  operation  in  order  to  remove  them. 
Ther  presence  in  other  articulations  would  not  be 
so  eisily  discovered,  neither  would  it  cause  the 
$amt  incon veniencies.  Should  extraction ,  in  these 
cases,  be  necessary,  the  operation  would  be  so 
mucl  the  more  dangerous,  as  the  joint  is  deep- 
seatel,  and  surrounded  with  important  parts. 
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CHAPTER  XIX. 

OF  WOUNDS  OP  THE  ARTICULATIONS.'  ' 

All  the  ancient  writers  on  surgery  speak  in 
the  same  terms  of  the  danger  of  wounds  of 
the  articulations ;  and  almost  all  modern  authors 
are  of  their  opinion.  We  will  prove,  in  this 
chapter,  that  wounds  of  the  articulations,  some- 
times followed  by  serious  consequences,  often 
l^eal  with  the  greatest  facility,  and  that  the  ap- 
prehensions of  authors  respecting  them  are  un- 
founded. 

A  man  was  wounded  in  the  elbow  by  a  piece 
of  glass,  which  penetrated  into  the  cavity  of  the 
Joint.  The  glass  was  extracted,  and  the  lips  of 
the  wound  were  brought  together,  and  supported 
by  adhesive  plaster ;  his  recovery  was  quick,  and 
not  interrupted  by  any  unfavourable  circum- 
stance 
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Another  man  was  wounded  by  a  small  sword 
in  the  same  joint ;  he  was  carried  to  the  hospital 
de  la  Chat  lie.  On  examining  the  wound,  it  was 
found  that  the  capsule  of  the  joint  was  opened. 
This  wound  healed  like  the  most  simple  punc- 
ture. 

As  the  practitioners  of  all  ages  have  agreed 
in  referring  the  danger  of  wounds  of  the  joints 
to  the  admission  of  air,  the  facility  with  which 
punctured  wounds  of  the  articulations. heal,  may 
be  accounted  for  from  the  narrowness  of  the 
wound,  and.  t^e  ' difficulty  opposed  to  the  insi- 
nuation of  air.  But  experience  also  proves,  that 
wounds  of  the  joints,  by  cutting  instruments, 
are  not  very  dangerous,  though  the  admission 
of  air  into  them  is  manifest. 

A  Massacreur  of  the  second  of  September, 
who  seized  by  the  hair  a  prisoner  of  the  Abbaye 
Saint  Germain^  received  on  his  wrist  the  blow- 
levelled  at  the  head  of  the  victim.  The  posterior 
part  of  the  articulation  was  entirely  opened,  and 
the  convexity  formed  by  the  scaphoides,  semi- 
lunaris, and  pyramidalis,  abandoned  the  ends 
of  the  bones  of  the  fore-arm.  He  w^as  admitted 
into  the  hospital  dc  h  Charite ;  the  lips  of  the 

wound- 
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wound  were  immediately  brought  together  ;  the 
hand  was  kept  much  extended  by  means  of  a 
spUnt ;  the  skin,  tendons  of  the  extensor  mus- 
cles, and  the  capsules,  all  healed  by  the  first  in- 
tention, and,  at  the  end  of  twelve  days,  he  was 
discharged,  quite  cured. 

A  boy  employed  in  the  kitchen  of  the  hos- 
pital de  la  Charite,  had  the  articulation  of  his 
wrist  opened  by  a  piece  of  a  vessel  of  delph 
ware;  the  lips  of  the  wound  were  brought 
together,  and  the  patient  recovered  in  a  very 
few  days. 

A  shoemaker's  wife  opened  with  a  sharp  cut- 
ting instrument  the  articulation  of  her  wrist  on 
the  external  side,  for  about  one  third  of  its  cir- 
cumference ;  the  tendons  of  the  radiales  externi, 
;extensores,  and  long  abductor  of  the  thumb,  were 
divided.  Citizen  Boyer  was  called  in ;  he  closed 
the  wound,  which  healed  by  the  first  intention, 
and  was  cicatrized  on  the  third  day. 

The  facility  with  which  the  incisions  made  .|n 
the  joints  for  the  purpose  of  extracting  foreign 
/bodies,  heal,  proves  also  that  wounds  of  the  ar- 
ticulations are  not  attended  with  so  much  danger 
•as  has  been  generally  supposed.    But  though  the 
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facts  just  related,  fully  invalidate  the  opinions 
of  the  ancients,  yet  it  must  be  allowed  that  such 
a  happy  termination  does  not  always  take  place. 
Cases  sometimes  occur,  in  which  the  wound  is 
followed  by  a  violent  inflammation  that  termi- 
nates in  gangrene,  or  .lays,  the  foundation  of  a 
caries  of  the  ends  of  the  bones.  These  melan- 
choly  consequences,  as  the  ancients  have  well 
observed,  seem  to  be  brought  about  by  the  con- 
tact of  air,  which  excites  ^n  inflammation  of  the 
synovial  membrane.  But  that  this  cause  can 
produce  these  effects,  it  must  be  continued  for 
some  time,  and  must  make  a  considerable  im- 
pression on  the  capsule  and  cartilages.  The  im- 
prudent application  of  charpie,  or  any  other  dress- 
ing, to  the  surfaces  of  the  joint,  produces  still 
more  dangerous  consequences.  A  man  received 
a  sabre-wound  on  the  external  side  of  the  wrist, 
which  opened  the  articulation ;  he  was  brought 
to  the  hospital  Je  la  Charite ;  one  of  the  monks, 
who  then  directed  that  institution,  filled  the 
wound  with  charpie  ;  an  eixormous  swelling  took 
place,  gangrene  supervened,  and  the  patient 
died. 

The  danger  is  equally  great  when  the  wound 
suppurates ;  the  purulent  matter,  formed  in  the 
joint,  irritates  the  parts,  and  causes  an  exfo- 
liation 
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liation  of  the  cartilages,  or  caries  of  the  ends  of 
the  bones.  These  consequences  are  also  to  be 
apprehended  when  the  wounding  instrument  has 
not  only  penetrated  into  the  .joint,  but  wounded 
the  cartilages,  or  ends  of  the  bones.  A  young 
man  received  a  sabre-wound  in  the  anterior  and 
external  part  of  the  knee,  which  entirely  divided 
the  patella  ;  the  lips  of  the  wound  were  brought 
exactly  together ;  but  a  great  swelling  came  on, 
and  excluded  every  -hope  of  union  by  the  first 
intention.  The  dressings  were  taken  off,  the 
parts  were  covered  with  a  cataplasm,  and  the 
patient  was  bled ;  but  the  swelling  continued  to 
increase,  an  abscess  formed  above  the  patella, 
between  the  femur  and  the  triceps  cruralis,  and 
the  entire  limb  became  much  swelled.  Death 
soon  ensued,  and,  •  on  dissection,  the  patella 
was  found  divided,  and  the  cartilages  partly 
disorganized. 

-i  Anpther  young  man  received  in  a  duel  a  sabre- 
^ound  on  the  anterior  part  of  the  point  of  the 
shoulder,  which  opened  the  articulation  of  the 
humerus  with  the  scapula,  and  divided  the  end 
of  the  clavicle  next  the  scapula,  the  deltoid  mus- 
cle, and  a  portion  of  the  great  pectoral  muscle. 
The  wound  was  immediately  dressed  by  bring- 

^  3  ing 
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ing  its  sides  together,  but  a  baemorrhage  came  on  ■ 
the  third  day,  which  made  it  necessary  to  remove 
the  dressing.  The  vessel  was  too  deep  seated  to 
be  discovered  and  tal^en  up;  an  attempt  was 
made  to  stop  the  haemorrhage  by  stuffing  the 
wound,  after  which  a  violent  inflammation  su- 
pervened, which  terminated  in  the  formation  of 
enormous  abscesses.  The  patient  died,  and  thfe 
articulation  was  found  full  of  pus. 

A  young  man,  aged  eighteen  years,  received 
a  sabre- wound  in  the  interior  part  of  the  left 
arm;  the  weapon  came  obliquely  from  above 
downwards,  and  cut  off  entirely  the  external 
condyle  of  the  os  humeri.  The  wound  was 
not  dressed  for  two  days  after  the  accident,  at 
which  time  he  was  brought  to  the  hospital  de 
ia  Ch'arite;  the  divided  parts  were  now  brought 
together,  but  the  swelling  soon  obliged  us  td 
relax  the  strips  of  adhesive  plaster  ;  emollients 
werfe  applied ;  pus  and  synovia  flowed  abun- 
dantly from  the  wound,  especially  when  pressure 
was  made  on  the  sides  of  the  articulation ;  ab- 
seesses  formed  ;  the  fever  assumed  a  bad  as- 
pect ;  the  swelling  extended  to  the  whole  of 
the  limb,,  and  the  patient  was  on  the  point  of 
dying ;  amputation  of  the  arm  was  now  had 

recourse 
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Tecourse  to,  by  which  - the  patient's  life  was 
^ved.  On  opening  the  articulation,  tlie  soft 
-parts  surrounding  it  were  distended  with  pus, 
the  joint  itself  was  tilled  with  a  fetid  purulent 
finatter,  the  cartilages  were  nearly  destroyed, 
and  the  head  of  the  radius  was  somewhat 
carious. 

What  inferences  are  we  to  deduce  from  all 
these  facts  apparently  contradictory  ?  What 
prognosis  are  we  to  form  in  wounds  of  the 
articulations?  What  treatment  is  adapted  to 
them  ?  The  prognosis  must  be  necessarily 
doubtful ;  it  is  favourable,  when  the  wounded 
joint  is  superficial,  the  wound  in  the  integu- 
ments and  capsule  not  extensive,  and  consist- 
ing of  a  simple  incision  without  contusion ; 
when  no  vessel  is  opened,  or  principal  nerve 
wounded ;  and,  lastly,  when  with  these  fa- 
vourable circumstances  the  admission  of  air 
has  been  prevented  by  quickly  closing  the 
wound. 

The  principal  indications  of  cure  are,  to 
bring  the  divided  parts  into  contact,  to  ex- 
clude the  air,  remove  foreign  substances,  and 
keep  the  limb  free  from  every  thing  that  might 

G  4  excite 
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excite  inflammation.  When  this  practice  is  not 
successful,  we  must  combat  the  inflammation, 
open  the  abscesses,  prevent  the  stagnation  of  the 
pus  by  making  counter-openings;  and,  lastly, 
amputate  the  limb,  when  preserving  it  brings 
the  patient's  life  in  danger. 


CHAPTER 


(   ^33  ) 


CHAPTER  XX. 

OF  WHITE  SWELLINGS  OF  THE  JOINTS. 

fTHE  name  of  lymphatic  tumour,  or  white 
.swelling,  has  been  given  to  swellings  of  the 
joints,  unaccompanied  with  symptoms  of  inflam- 
mation.   Such  is  the  definition  of  them  given  by 
^ell  in  a  Dissertation  on  White  Swellings,  at 
.the  end  of  his  Treatise  on  Ulcers.    In  fact,  an 
increased  heat  and  discoloration  of  the  skin  are 
never  observed,  at  least  in  the  beginning  of  these 
swellings ;  there  is  simply  a  tumefaction  of  the 
'part,  with  pain  more  or  less  deep  seated.  The 
English  author  just  mentioned  has  very  justly 
; marked  out  two  principal  varieties  of  this  disease. 

.  f 

t  ■ 

c :  In  the  first,  called  rheumatic,  the  patient  feels  dull 
-pains  in  the  whole  of  the  limb,  before  the  appear- 
ance of  the  tumour,  which  is  often  a  critical  ter- 
mination of  rheumatism.  The  pain  now  becomes 
fixed  in  the  joint,  and  diminishes  in  violence ; 
•the  soft  parts  surrounding  the  articulation  swell 
more  or  less ;  but  there  is  no  change  in  the  co- 
lour 
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lour  of  the  skin,  nor  is  there  an  increase  of  heat. 
If  the  disease  be  seated  in  the  knee,  the  patient 
keeps  the  leg  more  or  less  bent,  in  order  to  re- 
lieve pain ;  the  muscles,  tendons,  and  even  soft 
parts,  from  remaining  in  this  contracted  state, 
become  stiff,  and  hence  results  contraction  or 
rigidity  of  the  limb,  or  even  a  complete  anchy- 
losis. The  pains  increase  by  degrees,  the  swelling 
augments,  and  distends  the  skin  ;  inflammation 
takes  place,  which  terminates  in  suppuration, 
and  the  formation  of  abscesses  in  the  cellular 
iubstance  ;  these  burst  spontaneously,  and  leave 
fistulous  openings.    Through  these  flstulae  flows 
a  vv^hitish  or  serous  matter,  at  first  inodorous,  but 
it  is  soon  vitiated  by  the  contact  of  air,  and  be- 
comes fetid.    The  disease  extends  its  ravages 
from  the  soft  parts  to  the  cartilages  and  ends  of 
the  bones.    The  leg  is  considerably  diminished 
in  size;  this  may  depend  on  the  impediment 
to  the  distribution  of  the  fluids,  by  the  pressure 
made  on  the  vessels  by  the  enlarged  and  indurated 
parts ;  or  rather  on  the  swelled  joint  drawing  to 
itself  most  part  of  the  fluids,  and  thus  diminish- 
ing the  quantity  which  should  go  to  nourish  the 
leg.    The  immobility  of  the  limb  tends  also  to 
diminish  the  nutrition  of  the  leg,  since  it  is  found 
that  the  emaciation  extends  to  the  inferior  part 
of  the  thigh.    The  skin,  excessively  distended, 
M  becomes 
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becomes  inflamed  and  ulcerated ;  the  veins  be- 
come varicose,  and  burst ;  and  the  patient,  ex- 
hausted by  the  continuation  of  pain,  and  the 
absorption  of  purulent  matter,  drags  oh  a  miser- 
able existence  for  some  time,  and  dies. 

The  course  of  the  disease  is  described  here  as 
it  takes  place  in  the  knee,  which  is  its  most  usual 
seat;  but  the  articulations  of  the  elbow,  hip, 
wrist,  and  foot,  are  by  no  means  exempt 
from  it. 

On  dissecting  the  diseased  joint,  the  soft  parts 
are  found  indurated,  decomposed,  and  in  a  con- 
fused, grayish  mass,  somewhat  resembling  lard. 
The  swelled  ligaments  form  one  body  with  the 
cellular  substance;   the  cartilages  preserve,  in 
some  cases,  their  natural  colour ;  in  others,  espe-^ 
cially  when  the  affection  has  continued  long, 
they  and  the  ends  of  the  bones  are  affected  with 
caries.    The  cellular  tissue  placed  behind  the 
inferior  ligament  of  the  patella,   between  the 
femur  and  the  tendon  of  the  extensors  of  the 
leg,  in  the  ham,  and  behind  the  cross  ligaments 
of  the  knee  in  the  interval  between  the  con- 
dyles of  the  femur,  has  also  the  colour,  appear- 
ance, and  consistence  of  lard.    In  some  cases, 

collections 
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collections  of  a  bad  purulent  matter  are  found  in 
different  parts  of  the  cellular  substance. 

The  white  swelling  produced  by  a  scrofulous 
taint,  which  establishes  itself  in  the  great  arti- 
culations, has  sometimes  an  appearance,  and 
pursues' a  course  similar  to  that  just  described  ; 
at  other  times  dull,  deep-seated,  and  circum- 
scribed pains  precede  it,  and  announce  its  form- 
ation. .  The  swelling  is  at  first  scarcely  per- 
ceptible, and  when  it  becomes  more  consider- 
able, it  is  perceived  that  it  arises  almost  entirely 
from  an  augmentation  of  volume  in  the  ends  of 
the  bones,  and  that  the  integuments  scarcely 
participate  in  the  morbid  state.    The  limb  be- 
comes emaciated  and  contractedj  the  pain  appears 
confined  to  the  centre  of  the  joint,  and  to  the 
extremities  of  the  bones  ;  emollient  and  anodyne 
applications  neither  appease  the  pain,  nor  pro- 
duce a  resolution  of  the  swelling;  lastly,  the 
patient,  exhausted  by  his  sufferings,  perishes. 
On  opening  the  knee,  every  part  is  found  in  a 
natural  state,  except  the  cartilages,  and  ends  of 
the  bones,  which  are  affected  with  caries. 


It  would  be  too  tedious  to  describe  the  different 
forms  under  which  this  disease  may  present  itself; 

after. 
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after  pointing  out  its  two  principal  varieties,  it 
will  be  sufficient  to  remark,  that  it  differs  so 
much  in  different  individuals,  that  it  is  scarcely 
accompanied  by  the  same  symptoms  in  two 
patients. 

White  swellings  are  sometimes  produced  by 
rheumatic  affections ;  but  most  generally  they 
originate  from  a  scrofulous  taint.  They  seldom 
appear  to  be  produced  by  an  external  cause, 
though  they  sometimes  follow  strains  that  have 
been  neglected,  or  badly  treated,  and  fractures 
in  the  neighbourhood  of  the  joints.  Sometimes 
the  swelling  comes  on  rapidly  without  any  ap- 
parent cause.  Such  was  the  case  of  a  young 
man,  whose  arm'  I  have  lately  amputated  for  a 
white  swelling,  and  caries  of  the  elbow  joint. 
Lastly,  a  blow,  fall,  or  any  external  violence, 
may  produce  the  swelling  in  a  scrofulous  person, 
in  whom  the  cause  of  the  disease  seems  to  be 
easily  called  forth. 

The  enlargement  of  the  ends  of  the  phalanges, 
considered  by  some  authors  as  a  species  of  spina 
venlosa,  belongs  to  the  class  of  white  swellings. 
This  disease,  as  has  been  already  observed, 
affects  both  the  substance  of  the  bones  and  their 
articulations. 

The 
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The  prognosis  is  always  unfavourable,  whatever 
may  be  the  age  or  constitution  of  the  patient, 
the  cause  or  duration  of  the  disease.  The  tu- 
mours are  very  seldom  discussed;  they  almost 
uniformly  resist  the  numerous  remedies  with 
which  they  are  combated.  In  some  fortunate 
cases,  the  disease,  arrived  at  a  certain  pitch,  makes 
no  further  progress  ;  the  pains  diminish,  and  in 
time  disappear ;  the  limb  remains  contracted ; 
the  ends  of  the  bones  grow  to  one  another,  and 
the  patient  escapes  death,  but  has  an  anchylozed 
joint. 

In  the  greater  number  of  cases,  the  patient, 
harassed  by  violent  pains,  is  exhausted  by  the 
copious  suppuration,  hectic  fever,  and  colliqua- 
tive diarrhoea,  and  no  resource  is  left  but  the 
amputation  of  the  affected  parts.  The  prognosis 
is  somewhat  less  unfavourable  in  cases  of  chil- 
dren who  have  not  yet  attained  the  age  of  puberty. 
This  period,  so  favourable  for  the  cure  of  scro- 
fula, brings  about  also  that  of  white  swellings, 
by  destroying  the  evil  which  is  its  most  frequent 
cause. 

The  diseases  the  most  difficult  to  cure,  are 
those  in  which  the  greatest  number  of  remedies 
have  beea  used ;  we  must  not  then  be  astonished 
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at  the  multiplicity  of  means  proposed  for  the 
cure  of  white  swellings.  These,  whether  adapted 
on  rational  principles,  or  recomnjended  empiri- 
cally, must  be  adapted  to  the  variety  of  the 
disease,  and  the  stage  in  which  it  exists. 

The  limb  must  be  kept  perfectly  at  rest : 
without  this  precaution,  the  remedies  cannot 
produce  any  good  effect ;  for  the  motion  of  the 
affected  parts  augments  the  primary  cause  of  the 
disease.    Thus,  in  white  swellings  of  the  knee, 
the  patient  should  remain  in  bed,  with  his  leg  as 
much  extended  as  the  pains,  and  tendency  which 
be  has  to  bend  it,  will  permit.    If  he  be  young 
and  vigorous,  and  if  an  external  cause  has  pro- 
duced the  disease,  or  contributed  to  its  develop- 
ment, or  if  it  has  been  occasioned  by  a  rheuma- 
tic affection,  some  blood  may  be  taken  away  in 
the  beginning  of  the  disease.     The  alimenfs 
«hould  be  mild,  and  taken  in  small  quantities  at 
a  time ;  the  drinks  should  be  refrigerant  and 
-copious ;  and  the  diseased  joint  should  be  co- 
vered with  an  emollient  cataplasm,  which  is  to  be 
renewed  twice  a  day.    Such  are  the  means  for 
I  subdumg  the  inflammation  which  is  in  some 
'  -degree  latent  in  the  joint ;  to  these  may  be  joined 
the  application  of  leeches,  or  even  scarifications, 
which  Bell  prefers,  and  by  which  he  says  we 

may 
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may  draw  away  at  once  eight  or  ten  ounces  of 
blood.  When  the  pains  diminish,  and  the  tu- 
mour tends  to  a  resolution,  the  emollients  are 
rendered  somewhat  repellent ;  a  cataplasm  made 
of  the  root  of  briony  boiled  in  milk  may  then 
l3e  applied  with  advantage.  Black  soap,  brought 
to  the  consistence  of  a  liniment  by  means  of  cam- 
phorated spirit  of  wine,  has  been  also  employed 
with  some  benefit.  Frictions  about  the  knee, 
with  a  volatile  liniment,  composed  of  an  ounce 
of  oil  and  half  an  ounce  of  ammonia,  have  been 
found  useful.  The  joint  is  to  be  rubbed  twice 
a  day  with  this  liniment,  and  afterwards  covered 
with  a  piece  of  fine  linen  that  has  been  soaked  in 
the  same  substance. 

Mild  laxatives,  such  as  tamarinds,  cream  of 
tartar^  dissolved  in  whey,  or  different  laxative 
salts,  dissolved  in  veal  broth,  are  to  be  admi- 
nistered at  the  same  time.  They  cause  a  deter- 
mination of  the  fluids  to  the  intestines,  and  thus 
divert  them  from  the  diseased  articulation. 
Lastly,  when  the  irritation  and  inflammation  are 
abated,  the  most  active  resolvents  are  to  be  used. 
Blisters  are  then  applied  to  the  articulation,  and 
sometimes  the  blistered  surface  is  made  to  suppu- 
rate, and  the  discharge  is  kept  up  by  a  stimu- 
lating ointment.     Bell  recommends,  strongly, 

frictions, 
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frictions,  with  mercurial  ointment,  which  have, 
he  says,  the  double  advantage  of  introducing 
into  the  system  a  powerful  solvent,  and  increas- 
ing the  action  of  the  skin.  They  are  to  be  fre- 
quently repeated  every  day,  and  continued  until 
the  mouth  is  gently  affected. 

Ledran,  and  many  other  practitioners,  have 
advised  to  pump  warm  water  on  the  affected 
joint.      To  derive  from  this  practice  its  full 
effect,  the  water  must  fall  from  an  elevated  place, 
:  be  used  as  warm  as  the  patient  can  bear  it,  and 
be  rendered  stimulant  by  a  neutral  salt,  or  an 
alcali,  dissolved  in  it.    It  is  in  this  way  that 
pumping  is  used  in  the  hospital  Saint  Louis, 
which  contains  a  greater  number  of  patients 
labouring  under  white  swellings  than  any  other 
I  hospital  in  Paris.  The  mineral  waters  of  Bareges 
and  Bourbonne,  &c.  may  be  used  in  a  similar 
manner.     Warm  baths,  of  a  diluted  alcaline 
solution,  and  vapour  baths  of  the  same  so- 
il lution,  have  been  recommended.     Much  be- 
s  nefit  is  said  to  be  derived  from  a  kind  of  animal 
i  bath  used  in  the  following  manner  :   the  pa- 
K  tient  introduces  the  affected  joint  into  an  open- 
\  ing  made  in  the  belly  of  an  animal  recently 
!  killed,  and  keeps  it  for  some  time  among  the 
8  warm  intestines.     The  mild  temperature  and 
VOL.  II.  R  unctuosity 
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unctuosity  of  this  bath,  produce  an  effect  similar 
to  that  obtained  by  folding  the  omentum  of  a 
sheep  round  the  joint,  as  recommended  by  Bell. 

Very  violent  means,  such  as  the  actual  cau- 
tery, and  burning  with  moxa,  often  produce  a 
diminution  of  the  swelling  ;  but  some  enlarge- 
ment still  remains,  and  the  pain  becomes  intense. 
By  such  powerful  stimulants,  the  state  of  the 
patient  is  rendered  more  distressing,  his  disease 
is  aggravated,  and  its  progress  is  accelerated. 

When  the  treatment  is  successful,  the  joint 
remains  for  a  length  of  time  incapable  of  motion, 
and  very  often  anchylozed.  But  the  incapa- 
bility of  motion  must  not  be  always  considered 
as  a  certain  mark  of  anchylosis  ;  it  often  depends 
only  on  the  stiffness  of  the  soft  parts,  and  parti- 
cularly of  the  tendons.  This  may  be  remedied 
in  time,  by  moving  the  limb  every  day,  and 
gradually  increasing  the  motion  ;  and  by  the  use 
of  warm  baths,  pumpings,  and  fomentations. 
However,  all  interference  whatever  should  be 
«  abstained  from,  when  there  is  a  suspicion  that 
the  ends  of  the  bones  are  unsound,  or  anchy- 
lozed ;  endeavours  to  move  the  limb,  in  such 
cases,  would  cause  so  much  irritation  as  to  re- 
produce the  primary  affection. 

A  In 
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In  cases  where  the  white  swelling  is  evidently 
scrofulous,  the  antiphlogistic  plan  cannot  be 
pursued  ;  tonics  and  corroborants  are  then  to  be 
administered,  with  which  xnay  be  combined  the 
application  of  solvent  and  stimulant  plasters, 
such  as  the  soap  plaster,  that  of  cicuta,  &c.  &c. 
Often,  in  these  cases,  as  in  the  preceding,  how- 
ever assiduous  and  rational  the  treatment,  the 
swelling  continues  to  increase ;  at  first,  hard  and 
elastic  in  some  places,  it  soon  points,  and  a  fluctu- 
ation is  felt  in  it ;  abscesses  burst  spontaneously, 
and  their  openings  degenerate  into  fistulae. 

Sorae  empirics  have  been  daring  enough  to 
i  irritate  the  tumour  with^  acrid  and  stimulating 
applications,   in  order  to  convert  the  languid 
(swelling  into  a  phlegmon,  and  afterwards  ob- 
i  tain  a  termination  of  it  either  by  resolution  or 
)  suppuration.     Fabricius  d'Aquapendente  men- 
i  tions  a  case  of  this  kind,  in  which  a  charlatan 
9  enveloped  the  knee  with  a  sinapism  of  a  very 
i  acrid  vegetable.    An  active  inflammation  took 
place,,  which,  combated  in  the  ordinary  way, 
terminated  by  resolution  ;  and  the  patient  re- 
covered the  entire  use  of  his  knee.    But  this 
case  cannot  serve  as  a  rule  ;  in  the  greater  num- 
ber of  instances  in  which  a  similar  treatment 

R  2  would 
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would  be  followed,  it  would  infallibly  accelerate 
the  progress  of  the  swelling,  and  caries  of  the 
ends  of  the  bones,  increase  the  sufferings,  and 
hasten  the  death  of  the  patients. 

When  there  are  many  abscesses  about  the 
joint,  and  the  collections  of  pus  are  considerable, 
it  is  necessary  to  prevent  the  stagnation  of  this 
fluid,  and  the  absorption  of  it,  by  enlarging 
the  fistulous  openings,  and  renewing  the  dress- 
ings repeatedly.  Jt  is  sometimes  useful  in  these 
cases  to  pass  a  seton  in  the  fistulous  passage. 
This  favours  the  escape  of  the  purulent  matter, 
and  impedes  the  introduction  of  the  air.  If  the 
pains  be  penetrating  and  excessive,  their  inten- 
sity may  be  diminished  by  the  external  and  in- 
ternal use  of  sedatives  and  opiates ;  but  when 
they  are  not  appeased  by  these  remedies,  but 
become  more  intolerable,  and  take  away  the 
patient's  rest ;  and  when  hectic  fever,  a  constant 
diarrhoea,  and  colliquative  sweats,  bring  on  ma- 
rasmus, and  endanger  the  patient's  life,  the  am- 
putation of  the  limb,  the  last  resource  in  such 
an  invincible  disease,  must  be  had  recourse  to. 
We  must  not,  however,  be  in  too  great  a  hurry 
to  perform  this  operation,  lest  the  patient  ac- 
cuse us  of  precipitance  in  taking  away  a  limb 

which 
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which  might  be  preserved.     Besides,  a  state  of 
debihty  is  extremely  favourable  for  most  sur- 
gical operations,  and  for  amputations  in  parti- 
cular.    It  obviates  violent  inflammation,  the 
troublesome  consequence  of  every  operation  in 
v/hich  a  great  number  of  sensible  organs  are 
concerned.    However,  we  dp  not  understand, 
by  state  of  debility,  that  state  in  which  the  pa- 
tient  is  exhausted  and  harassed  by  the  con- 
tinuance of  the  disease,  diarrhoea,   and  colli- 
quative sweats.      Bell  appears  to  recommend 
deferring  the  operation  until  this  state  of  ex- 
haustion has  taken  place.     A  dangerous  pre- 
cept.   If  observed,  the  patient,  consumed  by 
marasmus,  will  be  no  more  able  to  furnish  or- 
ganic action  sufficient  for  the  healing  of  such  a 
wound  as  results  from  amputation. 

In  order  to  determine  on  the  necessity  or 
impropriety  of  this  operation,  the  state  of  the  pa- 
tient must  be  attentively  examined,  the  resources 
of  nature  considered,  and  what  is  to  be  feared, 
and  what  may  be  hoped  for,  maturely  weighed. 
If  the  disease  is  recent ;  if  no  suppuration  has 
yet  taken  place ;  if  the  pains  are  supportable ; 
and  if  the  patient  preserves  his  plumpness  and 
vigour,  the  use  of  the  means  likely  to  produce 
a  resolution  of  the  swelling  is  to  be  persisted 
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in.  It  would  be  contrary  to  all  rule  to  amputate 
in  this  case  ;  for,  on  the  one  hand,  the  violence 
of  the  inflammatory  symptoms  is  to  be  dreaded; 
and,  oil  the  other,  the  cause  of  the  disease  in- 
herent in  the  solids,  and  ditfused  in  the  fluids, 
has  not  yet  fixed  itself  entirely  in  the  joint. 
We  roust  therefore  defer  operating  until  it  is 
firmly  established  in  the  articulation  ;  and  until, 
consumed,  as  it  were,  by  the  production  of  the 
disease,  it  is  rendered  incapable  of  changing  its 
situation,  or  taking  a  new  residence  in  another 
joint  *. 

Lastly,  the  operation  is  not  to  be  performed 
but  in  cases  where  one  joint  only  is  affected  ; 
if  many  articulations,  the  knee  and  elbow  for 
instance,  are  attacked,  we  must  not  think  of 
operating.  In  reality,  it  is  doubtful  if  deatji  be 
not  preferable,  to  the  mutilation  that  would  re- 

*  How  will  the  physiologists  of  this  country  receive  this 
reasoning  ?  It  is  evidently  founded  on  the  doctrine  of  the 
humoral  pathologists.  It  may  be  asked,  what  evidence  is 
there,  that  the  cause  (ia  the  opinion  of  the  author)  so 
firmly  fixed  in  the  solids,  and  widely  diffused  in  the  fluids, 
abandons  its  spacious  residence  to  confine  itself  in  a  single 
joint  ?  and  why  the  solids  and  fluids  do  not  manifest  some 
appearance  of  its  having  deserted  them? 

Translator. 
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suit  from  such  operations ;  besides,  the  danger 
attending  them  would  diminish  very  much  the 
probabiHty  of  their  success.  It  is,  then,  only 
in  aitections  of  the  small  joints,  such  as  the 
phalanges,  that  the  different  parts  can  be  extir- 
pated. When  many  of  the  principal  articula- 
tions are  affected  at  the  same  time,  and  the  dis- 
ease is  advanced,  death  is  inevitable. 

A  practice  less  terrifying  than  amputation,  in- 
asmuch as  it  does  not  deprive  the  patient  of  his 
limb,  has  been  proposed  in  cases  of  white  sweli- 
ing.  It  consists  in  cutting  off,  or  extirpating, 
the  carious  extremities  of  the  bones,  when  the 
state  of  the  soft  parts  admits  it. 

This  operation  is  practicable  only  in  cases 
where  the  affection  is  confined  to  the  ends  of 
the  bones,  and  extends  but  very  little  to  the 
soft  parts.  If,  for  instance,  the  cellular  tissue 
and  ligaments  about  the  knee  are  swelled,  and 
collected  into  a  homogeneous  lardy  mass,  no 
person  would  think  of  performing  it.  It  is, 
then,  confined  to  cases  in  which  the  bones  only 
are  affected.  In  an  affection  thus  limited,  which 
is  by  no  means  frequent,  the  ends  of  the 
bones  are  cut  off  in  this  way. 


If 
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If  the  head  of  the  humerus  be  diseased, 
which  is  ascertained  by  an  attentive  examination 
of  the  tumour,  and  particularly  by  the  introduc- 
tion of  a  prol>e  through  the  fislulse  which  com- 
municate with  the  articulation,  the  operation  is 
commenced  by  making  on  the  external  and  up- 
per part  of  the  arm  two  longitudinal  incisions, 
directed  obliquely  downwards,  and  distant  from 
one  another  about  two  inches  at  their  superior 
part,  but  approaching  as  they  descend,  and 
uniting  in  the  form  of  a  large  V.  A  triangular 
flap  formed  of  the  skin  and  deltoid  muscle,  is 
preserved  in  this  way.  It  is  dissected  and  raised 
upwards  by  detaching  the  muscle  from  the  supe- 
rior and  external  part  of  the  humerus  ;  it  is  then, 
committed  to  an  assistant,  and  the  surgeon 
bringing  the  elbow  forwards  and  inwards  with 
his  left  hand,  cuts  the  orbicular  ligament  of 
the  articulation  with  his  right  :  the  ligament  is 
made  tense  by  the  direction  given  to  the  arm  by 
this  motion  of  the  elbow.  The  tendons  of  the 
subscapularis,  infraspinatus,  supraspinatus, 
and  teres  minor,  are  to  be  cut  at  the  same  time : 
this  being  done,  the  head  of  the  humerus  is 
easily  luxated  upwards  and  outwards,  without 
cutting  the  tendons  of  the  pectoralis  major, 
latissimus  dorsi,  and  teres  major,  which  has 

been 
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been  recommended,  but  which  could  not  be 
done  without  danger  of  wounding  the  brachial 
vessels  and  nerves.  The  head  of  the  humerus 
being  thus  luxated,  the  extent  of  the  caries  is 
ascertained  ;  next  the  glenoid  cavity  of  the  sca- 
pula is  examined,  in  order  to  discover  if  it  be 
affected  ;  a  plate  of  lead  or  piece  of  pasteboard 
'  is  then  placed  under  the  head  of  the  humerus  to 
protect  the  soft  parts,  and  the  carious  portion  of 
the  latter  bone  is  sawed  off.  During  the  act  of 
sawing,  an  assistant  prevents  the  humerus  from 
descending,  and  at  the  same  time  keeps  it  fixed 
and  motionless. 

< 

The  circumflex  artery  is  the  only  vessel  to  be 
taken  up  in  this  operation ;  it  is  found  at  the 
posterior  and  superior  part  of  the  triangular 
flap. 

The  extirpation  of  the  head  of  the  humerus 
was  first  practised  by  White ;  the  patient  reco- 
vered in  four  months,  and  his  arm,  shorter  by 
nearly  two  inches,  preserved  its  shape  and 
strength.  Bent  of  Newcastle,  as  he  relates  in  the 
sixty-fourth  volume  of  the  Philosophical  Transac- 
tions, performed  soon  afterwards  the  same  opera- 
tion. Since  this  period,  many  English  surgeons  say 

they 
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they  have  performed  it.  Vigarous  of  Mont- 
pellier  has  also  given  a  case  of  it  in  a  memoir 
presented  to  the  Academy  of  Surgery  in  1774. 

Park,  a  surgeon  of  Liverpool,  conceived  and 
executed  the  bold  project  of  extending  to  the 
articulations  of  the  knee  and  elbow,  the  ope- 
'  ration  performed  on  the  humerus  by  White. 
But  in  these  cases,  the  circumstances  are  much 
more  unfavourable,  and  the  cutting  off  the  ends 
of  the  bones  much  more  difficult.  Neverthe- 
less, Park  has  performed  the  operation  with 
success,  on  the  knee  of  a  man  thirty-three  years 
of  age,  and  of  a  robust  constitution.  This  sur- 
geon made  two  parallel  incisions  along  the  sides' 
of  the  patella,  which  extended  to  two  inches 
above,  and  two  below  this  bone ;  one  of  the 
articular  arteries  was  divided  and  taken  up ;  a 
transverse  incision  was  made  at  two  inches  above 
the  joint,  and  another  at  two  inches  below  it  ; 
one  comprised  the  half  of  the  thickness  of  the 
thigh,  the  other,  half  of  that  of  the  leg;  all 
*be  anterior  ligaments  were  cut,  and  the  patella 
was  removed,  after  which  a  knife  was  insinuated 
behind  the  femur,  to  separate  the  flesh  from  the 
bones,  to  the  extent  of  about  four  inches.  The 
edge  of  the  knife  was  kept  close  to  the  posterior 

part 
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part  of  the  bones,  in  order  to  avoid  wounding 
the  popliteal  vessels  and  nerves.  The  incision 
behind  the  bones  being  thus  made,  a  plate  of 
lead,  or  a  large  spatula,  was  introduced  into  it, 
in  order  to  protect  the  vessels  and  nerves  of  the 
ham  from  the  saw.  In  this  case  two  inches  were 
cut  from  the  femur,  and  one  inch  from  the  tibia; 
the  bones  were  then  replaced,  their  ends  brought 
into  contact,  and  the  angles  of  the  wound  were 
closed  by  a  few  stitches.  The  disagreeable 
symptoms  that  succeeded  were  numerous  and 
distressing,  notwithstanding  the  relaxed  state  of 
the  soft  parts ;  however,  in  about  four  months 
the  patient  was  able  to  walk.  The  ends  of  the 
bones  grew  together  ;  the  knee  was  turned  out- 
wards ;  the  limb,  shortened  by  three  inches, 
supported  the  weight  of  the  body  very  well; 
and  the  patient  could  walk  without  the  assistance 
of  crutches. 

There  are  few  surgeons  intrepid  enough  to 
undertake  a  similar  operation.  The  lesion  of 
the  popliteal  vessels  and  nerves,  the  violence 
of  inflammation,  and  an  abundant  suppuration, 
are  the  perils  to  which  a  patient  is  exposed,  to 
preserve  a  limb  always  deformed,  and  not  more 
useful  than  a  wooden  leg. 


When 
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When  the  elbow  is  to  be  operated  on,  the 
incisions  must  be  made  on  the  posterior  side  of 
the  joint,  as  the  principal  vessels  and  nerves  are 
placed  on  the  anterior  side.  As  to  the  rest,  the 
same  rules  are  to  be  observed  as  in  the  preced-. 
ing  case. 


CHAPTER 
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CHAPTER  XXT. 

OP  ANCHYLOSIS. 

All  affections  of  the  articulations,  which  con- 
sist of  a  total  or  partial  immobility  .of  the  joint, 
are  comprised  under  the  general  denomination 
of  anchylosis.  It  is  said  to  be  incomplete,  when 
there  is  only  a  stiffness  of  the  joint ;  and  com- 
plete, when  all  motion  is  impossible,  from  the 
ends  of  the  bones  growing  together.  It  is  fur- 
ther distinguished  into  dry  and  suppurating ;  but 
the  last  is  a  symptom  of  white  swelling.  An- 
chylosis is  seldom  a  primary  disease,  it  almost 
always  succeeds  to  another  complaint.  Thus  it 
is  seen  to  take  place  after  fractures,  particularly 
when  in  the  neighbourhood  of  joints ;  after 
sprains,  luxations  complicated  with  contusion, 
or  badly  reduced,  and  white  swellings,  &c.  &c. 
Diseases  foreign  to  the  bones,  such  as  an  aneu- 
rism of  the  popliteal  artery,  or  abscesses  formed 
in  the  neighbourhood  of  a  joint,  may  occasion  it. 
In  a  word,  every  thing  that  keeps  a  joint  motion- 
less, tends  to  produce  an  anchylosis,  and  one 

so 
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SO  much  the  more  complete,  as  the  limb  re- 
mained long  without  motion.  Anchylosis  from 
inaction  appears  to  arise  from  the  gradual  dimi- 
nution, or  even  total  cessation,  of  the  secretion 
of  the  synovia.  It  is  well  known  that  the 
friction  of  the  ends  of  the  joints  excites  the 
secretion  of  this  fluid. 

One  may  conceive  the  possibility  of  a  complete 
anchylosis  taking  place  in  all  the  joints  of  the 
body,  from  being  confined  to  bed  for  a  length  of 
time,  without  motion       The  secretion  of  the 
synovia  diminishes  gradually,   and    at  length 
ceases  entirely ;  then  the  surfaces  of  the  joint, 
deprived  of  this  fluid,  and  desiccated,  are  at- 
tacked by  an  adhesive  inflammation,  similar  to 
that  which  takes  place  in  the  pleura,  and  which 
in  a  vast  number  of  cases  occasions  an  adhesion 
of  the  costal  portion  of  the  pleura  to  that  cover- 
ing the  lungs.    The  ligaments,  tendons,  and  soft 
parts    surrounding    the    articulation,  acquire 
during  the  inaction,  a  rigidity  which  is  difhcultly 
removed ;  this  may  arise  from  the  vital  power  of 
the  parts  being  rendered  torpid  by  the  inactivity  ; 
or  from  the  growing  together  of  the  different 
parts  of  the  cellular  substance  ;  or  from  its  be- 
coming 

*  Nouveaux  Elemens  de  Physiologic,  tome  ii.  chap.  Des 
Moiivemens. 
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coming  more  dense  from  the  inspissation  of  the 
lymph  and  fat  deposited  in  it.. 

Having  said  so  much  on  the  formation  of 
anchylosis,  let  us  see  what  is  the  influence  of 
the  various  causes  which  produce  it.    When  a 
bone  is  fractured  in  the  neighbourhood  of  a 
joint,  the  limb  is  kept  motionless  by  the  appara- 
tus, during  the  v/hole  period  of  ossification  or 
union  of  the  ends  of  the  bone  ;  besides,  the  in- 
flammatory swelling  which  constantly  super- 
venes, extends  to  the  articulation,  and  attacks 
the  ligaments,  capsule,  and  in  general  all  the 
surrounding  parts.    Sometimes  it  only  increases 
the  consistence,  thickness,  and  rigidity  of  thesfe 
parts  ;  at  other  times  it  produces  a  mutual  adhe- 
sion of  the  surfaces  of  the  joint,  by  impeding 
the  secretion  of  the  synovia.    This  is  one  of  the 
principal  reasons  for  reputing  fractures  of  bones 
near  their   extremities,   more  dangerous  ihan 
those  of  their  centre.    However,  the  latter  are 
always  followed  by  more  or  less  stiffness  in  the 
articulations  of  the  fractured   bone ;  but  this 
arises  from  the  state  of  inactivity,  in  which  the 
limb  has  remained,  and  it  may  be  removed  by 
exercising  the  limb  gently,  and  increasing  the 
motion  gradually. 

The 
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The  stiffness  succeeding  to  fractures  has  been 
for  a  long  time  attributed  to  an  effusion  cf  bony 
matter  into  the  interior,  or  cellular  substance  in 
the  vicinity  of  the  joint.    This  matter,  say  the 
ancients  and  moderns,  is  a  kind  of  glue  which 
unites  more  or  less  completely  the  ends  of  the 
bones,  and  at  the  same  time  indurates  the  soft 
parts.  This  theory,  which  is  found  in  the  trea- 
tises of  J.  L.  Petit  and  Duverney,  is  abandoned, 
since  the  existence  of  an  osseous  juice  is  rejected, 
and  the  formation  of  callus  in  fractures  better 
understood.    Besides,  dissections  of  anchylozed 
joints  have  never  discovered  the  osseous  concre- 
tions, which  should  result  from  such  supposed 
effusions.    The  opinion,  that  a  change,  or  in- 
spissation,  of  the  synovia,  was  the  most  frequent 
cause  of  anchylosis,  is  not  better  founded.  On 
dissecting  a  joint  in  which  a  complete  anchylosis 
has  taken  place,  the  ends  of  the  bones  are  found 
united  at  one  point ;   and  in  this  part  the  sur- 
faces have  lost  their  natural  polish  ;  but  the  parts 
which  have  not  formed  an  adhesion,  preserve 
their  polish,  and  their  surfaces  are  lubricated  bya 
small  quantity  of  synovia,  not  different  from  that 
found  in  the  healthy  state. 

*  However  various  the  causes  of  anchylosis,  the 
mode  in  which  it  takes  place  is  always  the  same : 

when 


OP  ANCHYLOSIS. 


when  desiccated,  inflamed,  and  sometimes  even 
suppurating,  as  happens  in  some  white  swellings 
with  caries  of  the  ends  of  the  bones,  grow  to- 
gether ;  when  it  is  incomplete,  that  is  to  say, 
when  it  consists  of  a  difficulty  of  motion  in  the 
part,  and  the  impossibility  of  performing  the 
same  motions  as  in  the  healthy  state,  the  sur- 
faces of  the  joint  are  still  contiguous,  and  the 
disease  exists  only  in  the  soft  parts  surrounding 
the  articulation. 

It  is  essential  to  distinguish  these  two  species, 
since  the  first  or  true  anchylosis  is  altogether 
incurable,  and  is  to  be  considered,  in  most 
casesj  a  happy  termination  of  a  grievous  disease. 
The  false  or  incomplete  anchylosis  is  rather  a 
consequence  of  disease,  than  a  primary  affection. 
When  a  considerable  abscess  takes  place  in  the 
vicinity  of  a  joint,  for  instance  near  the  wrist 
or  joints  of  the  fingers,  the  destruction  of  the 
cellular  substance  occasions  a  stiffness  which  it 
is  impossible  to  prevent ;  but  when  the  tendons 
exfoliate,  the  bones  to  which  they  are  attached 
remain  motionless,  and  a  complete  anchylosis 
inevitably  ensues.  Therefore,  when  abscesses 
form  near  the  joints  of  the  fingers,  and  when 
they  are  followed  by  exfoliation  of  the  tendons, 
the  fingers  should  be  bent,  in  order  that  they 

VOL.  II.  g  may 
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may  ancliylozc  in  that  direction,  which  is  much 
less  inconvenient  and  much  more  favourable  for 
the  varioiis  uses  of  the  hand,  than  permanent 
extension.  On  the  contrary,  when  there  is  a 
suspicion  that  the  knee  will  remain  stiff,  after 
the  operation  for  a  popliteal  aneurism,  the  leg 
must  be  kept  as  much  extended  as  the  pains 
will  permit.  The  same-conduct  is  to  be  observed, 
when,  after  a  spontaneous  luxation  of  the  femur, 
it  is  perceived  that  the  head  of  this  bone  will 
attach  itself  to  the  pelvis,  and  that  the  disease 
will  terminate  by  anchylosis.  In  these  cases,  as 
well  as  in  every  other,  when  the  bones  are 
grown  together,  even  though  the  limb  may  have 
a  bad  and  inconvenient  direction,  it  would  be 
imprudent,  or  even  dangerous^^to  endeavour  to 
destroy  the  adhesions.  In  fact,  it  could  not  be 
done  without  using  considerable  violence  and 
causing  great  pain,  and  would  be  followed  by 
inflammatory  symptoms  that  would  renew  the 
adhesion,  or  by  caries  of  the  bones,  which 
might  occasion  the  death  of  the  patient. 

When  the  false  or  incomplete  anchylosis  is 
'  apprehended,  measures  should  be  taken  to  pre- 
vent it.    These  consist  in  moving  the  affected 
limb  as  much  as  the  state  of  the  soft  parts  will 
permit.    This  precaution  is  much  more  neces- 
sary 
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sary  in  affections  of  the  ginglymoidal  articula- 
tions, than  in  those  of  the  orbicular,  on  account 
of  the  tendency  of  the  former,  from  the  great 
extent  of  their  surfaces,  the  multiplicity  of  their 
ligaments,  and  small  extent  of  motion,  to  be- 
come anchylozed.    The  exercise  of  the  joint,  by 
extending  the  contracted  soft  parts,  calls  forth 
their  vital  properties,  and  promotes  the  secretion 
of  the  synovia,  by  causing  a  friction  of  the  arti- 
.culating  surfaces.    A  crepitation,  arising  from 
the  synovia  being  deficient,  is  first  heard  ;  but 
as  soon  as  this  fluid  is  secreted  in  greater  quantity, 
and  lubricates  the  surfaces  of  the  joint,  this 
cracking  noise  ceases.     A  certain   share  of 
precaution  is  to  be  used  in  moving  the  limb  ;  the 
motion,  if  rudely  performed,  might  cause  pain, 
and  induce  a  swelling  and  even  caries  of  the  ends 
of  the  bones.    It  is  by  proportioning  it  to  the 
state  of  the  limb,  and  increasing  daily  its  extentj 
as  the  soft  parts  yield  and  grow  supple,  that 
good  effects  can  be  derived  from  it.    The  exer- 
cise of  the  joint  is  not  to  be  left  to  the  patient 
himself,  neither  is  it  to  be  confided  to  ignorant 
persons,  who  -might  think   that  they  moved 
the  anchylozed  joint,  while  the  motion  took 
place  in  the  one  above  it.    It  is  thus  that  a  pa- 
tient labouring  under  a  stiffness  of  the  elbow,  if 
directed  to  put  that  joint  frequently  in  motion, 

s  2  moves 
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moves  the  entire  upper  part  of  the  arm,  by  ~ 
making  the  humerus  turn  in  its  articulation  with 
the  scapula.  If  inflammation  be  excited  by 
these  attempts,  they  must  be  suspended  until  the 
inflammation  is  subdued,  and  not  recommenced 
until  the  pain  ceases.  We  are  often  obhged 
to  use  considerable  force  in  elongating  contracted 
muscles,  and  it  is  to  the  great  violence  employed 
in  such  cases  that  ignorant  bone-setters  are 
often  indebted  for  their  success. 

The  eflicacy  of  the  exercise  of  the  joint  is 
increased,  and  its  effects  seconded,  by  warm 
baths,  emollient  applications,  by  frictions  with 
the  grease  of  fowls  and  other  animals,  and 
especially  by  pouring  warm  water  on  the 
part,  from  a  very  elevated  situation.  Animal 
baths  and  the  other  means  mentioned  in 
the  chapter  on  white  swellings,  may  be  also 
used.  When  all  these  means  fail,  the  warm 
waters  of  Bourbonne,  Bareges,  Spa,  Bath,  and 
Aix  in  Savoy,  or  other  warm  mineral  waters, 
may  be  had  recourse  to.  The  inconvenience 
arising  from  the  distance  of  these  mineral  waters 
is  now  happily  removed,  as  those  that  are  pre- 
pared artificially,  are  found  to  be  fully  as  effec- 
tual as  those  obtained  from  the  mineral  spring 
itself.  Citizen  Paul  and  Company  have  insti- 
tuted 
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tuted  an  establishment  for  this  purpose ;  and  al- 
ready the  waters  of  Bareges  and  Loueche,  &c. 
are  prepared  artificially,  and  used  at  this  place 
in  the  form  of  baths  or  purapings  with  much 
success.  For  this  we  have  the  testimony  of  Dr. 
Lafisse,  inspector  of  the  establishment. 


CHAPTER 
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OF  THE  DEVIATIONS  OP  BONES,  AND  THE  MEANS 
USED  FOR  PREVENTING  AND  CORRECTING  THE 
DEFORMITY  ARISING  FROM  THEM, 

The  bones,  which  give  pi-oportions  to  our  dif- 
ferent parts,  and  by  which  we  are  maintained  in 
the  erect  posture,  may  grow  in  an  unnatural  di- 
rection ;  and  like  the  branches  of  a  tree,  whose 
growth  is  impeded  by  any  cause,  may  tend 
under  the  weight  of  the  body  and  the  action  of 
the  muscles,  so  as  to  render  motion  extremely  in- 
convenient. But  it  is  only  in  infancy,  when  the 
tissue  of  the  bones  is  flexible,  and  the  ossifica- 
tion incomplete,  that  this  vitiated  conformation 
can  take  place.  Affections  of  this  kind  are  very 
easily  prevented,  but  are  very  difficult  to  remove, 
and  are  entirely  incurable  unless  encountered  be- 
fore they  have  attained  a  certain  degree. 

They  are  sometimes  occasioned  by  neglect  in 
the  clothing  and  exercise  of  children ;  in  other 

cases. 
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cases,  they  arise  from  a  want  of  equilibrium  in 
the  action  of  certain  antagonist  niwscles.  Thus 
confining  children  in  swaddling-clothes,  the  use 
of  stays,  premature  exercise,  and  the  habit  of  re- 
maining in  bad  attitudes,  as  frequently  occasloa 
them  as  the  difference  arising  primarily  in  the 
action  and  disposition  ot  the  muscles. 

Physicians  had,  for  a  long  time,  raised  their 
voice  against  the  barbarous  use  of  swad- 
dling-clothes, in  which  J  the  limbs  of  the  in- 
fant were  so  clogged,  and  kept  in  such  a  state 
of  inactivity,  that  they  could  neither  grow  nor 
acquire  strength  ;  but  it  remained  for  the  persua- 
sive eloquence  of  Jean- Jacques  to  .effect  a  revo- 
lution in  this  part  of  physical  education^  which 
,  reasoning  could  not  produce  *. 

Children 

*  "  All  onr  wisdom  consists  in  servile  prejudices;  all  our 
"  customs  are  subjugating,  -painful,  and  restrictive.  Civi- 
*'  lized  man  draws  his  first  breath,  and  expires  in  slavery ; 
"  at  birth,  he  is  laid  in  swaddling-clothes,  when  dead  he  is 
"  nailed  down  in  a  coffin.  As  long  as  he  preserves  the 
"  human  figure,  he  is  enchained  by  our  institutions.  .  .  ;  . 

"  The  new-born  child  has  need  of  stretching  himself  and 
"  moving  his  limbs,  to  shake  off  that  torpor,  in.vvhich,  rolled 
*'  up  like  a  ball,  he  has  remained  for  so  long  a  time.  His 
"  limbs  are  extended,  it  is  true,  but  confined  in  such  a  man- 

s  4  «  ner 
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Children  are,  now-a-days,  scarcely  ever  wrap- 
ped up  in  swaddling-clothes  :  they  are  generally 
covered  with  wide  and  warm  vestments,  which 
protect  them  from  the  cold,  and  at  the  same  time 
do  not  prevent  the  development  of  their  organs. 

The  use  of  stays  is  no  less  objectionable.  The 
breast  and  superior  part  of  the  abdomen  is  sur- 
rounded with  these  cuirasses^  with  the  view  of 
diminishing  their  capacity,  and  giving  to  the 
waist  a  delicacy  altogether  unnatural,  and  con- 
sequently remote  from  beauty.  But  they  are  not 
only  injurious  to  beauty  alone,  their  effects  are 
pernicious  to  health;  wide  above,  and  growing 
narrow  downwards,  they  resemble  a  cone  placed 
inversely  to  that  formed  by  the  thorax,  which  is 
naturally  wider  at  its  inferior  part  than  at  its 

"  ner  that  he  cannot  move  them  ;  his  head  is  tied  down  by 
**  stay -bands  ;  it  would  seem  to  be  feared  that  he  should  have 
"  the  appearance  of  being  alive. 

"  Thus  the  impulsion  from  vvithin,  or  the  tendency  of  the 
*'  internal  parts  to  grow  and  be  developed,  meets  an  insur- 
"  mountable  opposition.  The  infant  makes  continual,  but 
*'  useless  efforts,  which  exhaust  his  force,  and  retard  the  ac- 
*'  cession  of  strength.  He  was  more  at  his  ease,  less  cramped, 
"  and  less  compressed  in  the  amnios,  than  in  his  new  situa- 
"  tion ;  I  do  not  sec  what  he  has  gained  by  coming  into  the 
«  world." 

summit. 
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summit=  The  breast,  subjected  to  continual 
compression,  must  become  deformed,  and  have 
its  form  changed  from  conical  to  oval,  or  both 
its  extremities  made  narrower  than  natural; 
hence,  in  consequence  of  the  lateral  depression 
of  the  ribs,  the  action  of  the  lungs  is  impeded, 
difficulty  of  respiration  brought  on,  and  a  re- 
markable disposition  to  phthisis  puhnonalis  in- 
duced. However,  though  the  habitual  wearing 
of  stays  may  be  attended  with  these  disadvan- 
tages, still  they  are  not  to  be  altogether  proscrib- 
ed, as  there  are  certain  cases  in  which  they  may 
be  used  with  some  advantage. 

Let  us  suppose,  for  instance,  the  shoulders  of 
a  child  to  be  of  a  different  height,  which  inequa- 
lity may  be  the  result  of  a  bad  habit,  or  may  be 
occasioned  by  the  muscles  on  each  side  not  pos- 
sessing the  same  degree  of  force.  If  the  right 
shoulder  be  lower  than  the  left,  the  child 
should  wear  stays  in  which  the  notches  under 
the  arms  are  not  on  a  level ;  that  in  the  right 
side  should  not  be  so  deep  as  that  in  the  left, 
in  order  to  raise  up  the  right  shoulder.  By 
the  continued  use  of  this  apparatus,  the  mus- 
cles of  the  left  side  recover  strength  enough  to 
balance  those  of  the  right,  the  habit  of  remain- 
ing in  a  bad  attitude  is  interrupted,  and  the  child 

ii 
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is  restored  to  his  natural  shape.  It  would  be  in 
vain  to  recommend  the  child  to  incline  to  the 
opposite  side,  as  a  force  which  he  could  not  sub- 
due causes.,  unknown  to  him,  the  deformity. 
It  is  necessary  that  the  pressure  made  by  the 
corset  against  the  arm-pit  keep  him  constantly  in 
mind  of  making  resistance  to  the  depression 
of  the  shoulder,  by  throwing  into  action  the 
muscles  of  the  opposite  side. 

The  vertebral  column,  naturally  curved  by 
the  weight  of  the  body,  is  liable  to  many  devia- 
tions. We  have  treated  of  those  arising  from 
rickets :  we  will  mention  here  those  only  that 
arise  from  another  cause.  Children,  from  their 
sight  being  naturally  very  weak,  or  from  con- 
tracting a  habit  of  stooping  their  head  to  inspect 
substances  closely,  bend  the  neck  beyond  its  na- 
tural limits ;  if  this  habit  be  neglected,  and  no- 
thing done  to  correct  it,  the  bones  become  indu- 
rated in  this  curved  situation,  and  the  head  re- 
mains always  inclined  forwards.  The  same  thing 
happens  in  the  back  or  loins  of  young  persons  of 
a- delicate  constitution.  The  extensor  muscles  of 
the  trunk,  too  weak  to  support  the  spine,  allow 
it  to  be  preternaturally  bent  by  the  weight  of  the 
head,  thoracic  and  abdominal  viscera.  The  na- 
ture of  the  person's  occupation  influences  very 

,  much 
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much  the  direction  in  which  the  curvature  takes 
place.  The  breast  and  shoulders  are  conse- 
quently deformed  ;  the  former  becomes  promi- 
nent on  the  side  towards  which  the  curvature 
tends,  and  is  depressed  on  the  opposite  side, 
The  use  of  stays  stuffed  at  the  side,  opposed  to 
the  curvature  or  prominence  of  the  spine,  is  then 
to  be  recommended ;  or  the  machine  of  Levacher, 
described  in  the  fourth  volume  of  the  Memoirs 
of  the  Academy  of  Surgery,  may  be  used.  A 
vertical  piece  of  iron  ascending  along  the  spine, 
and  embracing  the  back  part  of  the  head  by  two 
wings  reaching  to.  the  forehead,  and  a  circular, 
bandage  to  keep  the  head  epctended,  are  the  prin- 
cipal parts  of  this '  ingenious  machine,  repeatedly 
applied  \yith  success  by  t.jie  inventor  of  it.  If 
the  he^^d  -  only  is  bent  forwards,  a  pasteboard 
stock  very  high,  anteriorly  may  be  worn.  What- 
ever mechanical  means  are  used,  they  ,  should 
be  applied  in  such  a  manner  as  not  to  impede 
in  the  smallest  degree  the  motion  of.  the  af- 
fected parts.  In  fact,  it  is  an  essential  point  to 
combine  exercise  with  them,  which  it  is  known 
is  the  best  means  of  re-establishing  the  strength 
of  the  enfeebled  muscles.  Tonics,  cold  bath- 
ing, friction,  a  nourishing  diet,  and,  in  short, 
every  thing  recommended  in  the  treatment  of 

rickets. 
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rickets,  are  to  be  combined  with  the  use  of  ma- 
chines. 

If  the  child  be  very  young,  and  cannot  walk 
without  the  assistance  of  leading-strings,  the  pre- 
caution must  be  taken  of  sewing  these  lo  a 
broad  girdle,  go  attached  to  the  child's  clothes 
that  it  may-  support  the  entire  body  without  as- 
cending up  under  the  arm-pits,  and  thus  com- 
pressing the  axillary  nerves  and  vessels.  In  ge- 
neral, the  use  of  girdles  and  leading-strings  is  in* 
jurious ;  children  should  be  left  to  themselves,  and 
not  forced  to  walk  before  their  strength  admits 
of  it.  Premature  walking,  by  making  the  legs 
bend  under  the  weight  of  the  body,  renders  them 
sometimes  bowed ;  at  other  times  the  knees  are 
turned  inwards,  that  is  to  say,  the  child  is  in- 
kneed,  and  the  feet  are  turned  outwards ;  for 
the  position  of  the  feet  is  always  influenced  by 
that  of  the  knees ;  thus,  when  the  knees  are 
turned  inwards,  the  feet  are  turned  outwards, 
and  vice  versa. 

It  is  important  to  know  this  relation  neces- 
sarily resulting,  from  the  disposition  of  these 
parts,  when  we  attempt  remedying  their  mal- 
conformation.    It  is  on  the  knowledge  of  it 

that 
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that  is  founded  the  simple  but  efficacious  prac- 
tice of  raising  the  internal  edge  of  the  foot 
when  the  knee  inclines  too  much  inwards  ;  and 
of  raising,  on  the  contrary,  the  external  edge, 
when  the  knee  is  turned  outwards,  and  the  leg 
bowed. 

When  a  child,  from  having  been  put  to 
walk  too  soon,  or  from  any  other  cause, 
shall  be  inkneed  or  bow-legged,  nothing  is  to  be 
done  in  the  first  case  but  to  have  the  internal 
ed^e  of  the  sole  of  the  shoe  made  somewhat 
thicker ;  and  in  the  second,  to  have  the  same 
done  to  the  external  side.  The  constant  adduc- 
tion and  abduction  of  the  foot,  if  this  simple 
precaution  be  attended  to,  influences  in  time  the 
knee,  and  insensibly  makes  it  straight.  This 
treatment  will  be  certainly  successful  if  the  child 
be  young  :  his  bones,  flexible  at  this  time,  will 
yield  easily  to  the  force  used  to  straighten 
them. 

There  is  another  species  of  malconformation, 
in  which  the  feet  are  turned  entirely  either  in- 
wards or  outwards.  Persons  labouring  under 
this  distortion,  to  whatever  side  the  sole  of  the 
foot  is  turned,  are  said  to  be  club-footed.  The 
Komans  distinguished  two  species  of  this  defor- 
mity : 


270     OP  THE  DEVIATIONS  OF  BOr^ES,  kd. 

mity  :  tlicy  called  those  vari  whose  feet  were 
turned  inwards,  and  vdl^i  those  whose  feet  were 
turned  outwards. 

In  the  first  species,  the  sole  of  the  foot  is 
turned  inwards,  its  internal  edge  becomes  the 
superior,  and  its  external  the  inferior;  the  toes 
ate  bent ;  and  the  back  of  the  foot,  turned  out- 
wards, is  usually  more  arched  than  natural.  The 
contrary  circumstances  are  observed  in  the  se- 
cond species.  In  both,  the  deviation  of  the  foot, 
when  carried  to  a  certain  degree,  renders  pro- 
gression extremely  difficult. 

This  deformity  is  occasioned  by  an  inequality 
in  the  respective  force  of  the  adductors  and  ab- 
ductors of  the  foot;  which  inequality  may  de- 
pend on  the  position  in  which  the  foetus  was 
placed  in  the  v/omb,  or  on  the  manner  in  which 
it  has  been  treated  after  birth. 

Nothing  is  easier  than  to  discover  the  affec- 
tion, even  though  very  inconsiderable ;  the  leg 
itself  is  deformed  and  curved  outwards  if  the 
sole  of  the  foot  is  turned  inwards,  an^  vice  versa. 
It  is  of  the  greatest  importance  to  oppose  the  de- 
viation of  the  foot  at  the  moment  that  it  begins 
to  take  place.  The  bones  are  then  soft,  carti- 
2  laginous. 
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lagiiious,  and  flexible,  and  take  any  form  given 
to  them  ;  but  as  the  person  advances  in  age,  they 
become  hard,  preserve  the  false  position  in  which 
they  have  been  drawn,  and  the  part  remains  for 
ever  deformed. 

As  the  foot  is  oftener  turned  inwards  than  out- 
wards, the  most  useful  apparatus  in  the  greatest 
number  of  these  cases,  consists  of  a  boot  or 
buskin,  to  the  sole  of  which  is  attached  a  spring 
bent  into  a  semicircle.  This  boot  is  to  be  worn 
by  the  patient  in  such  a  manner  as  that  the  con- 
vexity of  the  same  circle  may  bear  against  the 
external  part  of  the  leg.  The  spring  thus  curved, 
attached  below  to  the  sole  of  the  foot,  and  above 
to  the  external  and  superior  part  of  the  leg  by 
means  of  a  broad  knee-band,  tends  constantly 
-to  become  straight,  presses  on  the  external  side 
of  the  leg,  and  at  the  same  time  serves  to  bring 
the  foot  outwards.  If  its  use  be  persisted  in  from 
a  very  early  period  until  the  process  of  "ossifica- 
tion is  finished,  the  limb  may  be  brought  to  its 

.  natural  direction.  But  it  is  impossible  t^  efiect 
this  when  the  treatment  has  not  been  commenced 
early,  and  before  the  parts  have  acquired  their 
entire  consistence.  In  such  cases,  the  patient 
should  wear  the  boot  and  spring  during  his 

-  life. 

The 
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The  internal  use  of  torflcs  should  be  combined 
with  the  application  of  this  apparatus,  for  fre- 
quently these  distortions  are  accompanied  with 
symptoms  which  indicate  a  state  of  cachexy  or 
general  debility. 

When,  in  coniequencc  of  a  burn,  a  limb  re- 
mains contracted,  the  cicatrices  must  be  destroy- 
ed, and  the  limb  brought  to  its  proper  direc- 
tion, and  kept  so  by  means  of  a  proper  appa- 
ratus until  the  wound  is  healed.    If,  after  an 
extensive  burn  of  the  palm  of  the  hand,  the 
fingers  are  contracted  and  kept  constantly  bent, 
an  incision  must  be  made  into  the  cicatrix,  but 
not  deeper  than  the  skin,  lest  the  vessels,  nerves, 
and  tendons,  so  numerous  in  this  part,  might 
be  wounded,  and  the  fingers,  after  being  ex- 
tended, must  be  attached  to  a  broad  piece  of 
board  placed  on  the  back  of  the  hand.  By 
this  means  the  wound  will  heal,  while  the  fin- 
gers are  kept  parallel  to  the  bones  of  the  meta- 
carpus. 

1 

A  little  girl  was  admitted  into  the  hospital  de 
la  Charite,  with  her  fingers  reverted  on  the 
back  of  her  hand  in  consequence  of  a  burn  :  the 
fra3na,  which  confined  them,  were  divided  trans- 
versely behind  the  articulation  of  the  first  pha- 

5  langes. 
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ianges,  with  the  bones  of  the  metacarpus  :  the 
fingers  were  brought  to  their  natural  direction, 
and  fixed  so  by  means  of  a  board  placed  on  the 
palm  of  the  hand,  and  some  lint  was  put  be- 
tween the  lips  of  the  wound.  Each  finger  was 
tied  by  a  little  band  which  passed  through  the 
clefts  of  the  board,  so  that  the  wounds  on  the 
back  of  the  hand  might  be  dressed  without  de- 
ranging the  apparatus.  A  larger  cicatrix  was 
formed,  and  the  girl  recovered  without  any  de- 
formity. 

"When  cicatrices,  in  consequence  of  a  burn, 
gangrenous  carbuncle,  or  any  other  loss  of  sub- 
stance, take  place  at  the  anterior  part  of  the 
neck,  the  skin  is  often  overstretched,  and  fraena 
are  formed,  which  keep  the  head  bent  and  turned 
more  or  less  to  one  side.  In  such  cases,  as  in 
every  other,  the  frsena  must  be  cut,  the  lips 
of  the  wound  separated  and  dressed  with  lint, 
and  the  head  kept  extended  during  the  forma- 
tion of  the  new  cicatrix.  The  iron  cross  of 
Heister,  and  in  general  all  the  machines  proposed 
for  remedying  curvatures  of  the  spine,  may  be 
employed  for  preserving  the  head  in  its  proper 
direction. 

\ 
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Tn  contractions  arising  from  the  continual 
contracted  state  of  the  flexor  muscles,  it 
is  often  useful  to  contend  against  the  force  of 
these  muscles,  and  bring  the  limb  straight. 
This  direction  is  the  most  favourable  for 
the  functions  of  the  limbs,  even  when  they 
are  anchylozed. 

A  young  man,  in  consequence  of  an  abscess 
which  formed  in  the  posterior  and  inferior  part  of 
the  thigh,  and  which  was  followed  by  a  great 
loss  of  the  cellular  substance  of  the  ham,  and" 
of  that  about  the  popliteal  vessels  and  nerves, 
had  the  biceps  cruris,,  semitendinosus  and 
semimembranosus  muscles,  so  contracted,  that 
the  leg  formed  a  right  angle  with  the  thigh.  The 
leg  could  be  extended  by  a  force  that  overcame 
the  contraction,  but  quickly  reassumed  the  bent 
state  on  the  removal  of  the  force,  f'rofessor 
Boyer,  convinced  that  in  this  case  it  was  ne- 
cessary to  contend  unceasingly  against  a  power 
that  was  always  acting,  had  a  machine  con- 
structed by  Citizen  Oudet*,  which,  by  keeping 

the 

This  ingenioiis  artist,  honoured  by  the  approbation  of  the 
Academy  of  Surgery,  and  esteemed  worthy  of  national  re- 
wards, lives  in  the  street  des  Fosses  Sain't-Germain-des-Pres, 
Hotel  de  la  Fautriere,  Paris.  Jhe  different  apparatus  for  frac  - 
tures 
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the  limb  In  a  constant  state  of  extension,  both 
during  rest  and  exercise,  at  length  overcame  the 
contraction. 

t\ires  of  the  clavicle,  neck  of  the  femur,  and  patella,  an  engrav- 
ing and  description  of  which  are  given  in  the  first  volume  of 
this  work,  have  been  constructed  by  him. 
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Abscesses  i  the  dimension  of  the  opening  made  in  them  to  be 
regulated  according  to  their  situation  and  cause,  ii.  195. 

Alveolar  process,  partly  (with  one  or  more  teeth)  detached  in 
a  fracture  of  the  superior  maxillary  bones;  treatment,  i.  79. 

Anchylosis:  distinguished  into  complete  and  incomplete, 
ji.a53. 

"seldom  a  primary  disease,  ii.  253. 

anchylosis  from  inaction  arises  from  the  diminution  or  cessa- 

•   tion  of  the  secretion  of  the  synovia,  ii.  254. 

a  case  of  complete  anchylosis  of  all  the  joints  might  happen 

from  long  confinement  motpnless  in  bed,  ii.  2^4.. 
influence  of  the  causes  which  produce  this  disease  ;  as,  from 

a  bone  fractured  in  the  neighbourhood  of  a  joint,  ii.  255. 
the  stiffness  succeeding  to  fractures  has  been  erroneously 

attributed  to  an  effusion  of  osseous  matter  (See  i.  59  to  61) 

into  the  interior  of  the  joint,  ii.  256. 
mode  in  which  anchylosis  takes  place,  always  the  same, 

ii.  256. 

the  distinction  of  complete  and  incomplete  essential  to  be 
observed  in  regulating  the  treatment;  whdn  the  former 
will  ensue,  such  a  previous  disposition  should  be  made  of 
the  parts  as  will  be  most  convenient  after  its  determina- 
tion, ii.  257. 

.—measures  for  prevention  or  removal  of  the  latter^  ii.  25S 
to  261,  and  i.  78. 
Aneurism :  the  laceration  of  a  vein  may  be  easily  mistaken  for 
a  false  primitive  aneurism  ;  case,  i.  53. 

T  3  Apparatus 
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apparatus  by  which  a  patient  may  raise  himself  in  bed,  i.  125. 
Articulations.    See  the  articles  Dropsy;  Foreign  Bo- 
dies; White  Swellings  ;  and  Wounds. 
Astragalus^  may  in  some  cases  of  luxation  of  the  foot,  be  ex- 
tirpated with  advantage;  instances,  ii.  201,202. 
fractures  of  this  bone  :  See  the  article  Tarsus, 
its  luxations:  See  the  article  Foot. 

Bandages :  their  importance,  in  cases  of  fracture,  to  rnaintaia- 
ing  the  fragments  in  the  relative  position,  i.  36. 
their  inefficacy,  however,  to  preserve  the  fractured  portions 
'    in  just  contact,  i.  37. 

—examination  of  the  different  sorts  of  bandages,  in  this  latter 
view  ;  I,  the  roller,  i.  37. 

— 2,  the  eighteen-tailed  bandage;  its  construction,  and  ap- 
plication :  preferable  to  the  former,  i.  3S. 

— 3,  Scultet's  bandage;  its  construction,  and  application, 

i-39- 

— r— this,  in  most  cases,  superior  to  the  other  two,  i.  40. 
the  great  use  of  bandages,  i.  4.1.. 
Bladder ;  treatment  of,  when  perforated  by  a  splinter  from  » 

fracture  of  the  pelvis,  i.  126. 
Bones  :  cause  of  their  hardness ;  and  operation  of  this  cause  in 
the  several  wounds  and  disorders  of  the  bones,  i.  i  to  3. 
division  of  the  diseases  of  the  bones  into  two  classes,  i.  3,  4. 
Buttocks:  dangerous  consequences  of  concealing  violent  falls  on 
this  part ;  instance,  i.  122. 

Calais  OS :  causes  by  which  it  maybe  fractured  ■■,  muscular  action, 
or  external  violence,  i.  299. 
— iiistance  of  the  former  case,  i.  300. 
signs  of  this  fracture,  i.  300. 
method  of  setting,  i.^oi. 

— of  keeping  the  foot  and  leg.  in  the  proper  position,  i.  301. 

time  of  consolidation,  i.  302. 

.  luxationi 
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luxations  of  this  bone  :  See  the  article  Foot. 
Callus :  formation  of;  different  opinions  of  the  mode  in  which 

the  consolidation  of  the  fractured  portions  of  bones  is 

effected,  i.  59. 

— opinion  of  the  ancients  ;  ascribing  it  to  the  effusion  of  the 
osseous  juice,  i.  59  to  6r. 

— a  modern  opinion  ;  attributing  it  to  the  periosteum,  i.  61. 

—true  principle  on  this  subject;  analogy  between  what  takes 
place  in  the  cases  of  a  solution  of  continuity  in  the  soft 
and  in  the  osseous  parts,  i.  63,  64.  ^ 

progress  of  the  generation  of  callus,  i.  65. 

— it  is  formed  with  more  promptitude  and  facility  in  youth 
than  in  more  advanced  age,  i.  66. 

— its  formation  how  affected  by  extreme  old  age,  or  by  dif- 
ference of  sexj  i.  66. 

by  the  state  of  pregnancy,  i.67. 

local  circumstances  by  which  its  production  maybe  retarded ; 
by  the  want  of  a  due  quantity  of  blood  to  one  of  the  frac- 
tured portions,  i.  67. 

— by  the  surfaces  of  the  fragments  being  not  preserved  in  just 

contact  and  in  perfect  immobility,  i.  68,  6g. 
■usual  period  in  which  consolidation  is  effected ;  vulgar  pre- 
judice on  this  subject,  i.  6g,  70. 
• — examine  the  state  of  the  limb  at  the  expiration  of  that  pe- 
riod :  treatment  to  be  adopted  in  different  circumstances 
of  its  appearance  then ;  i.  If  it  is  swelled,  or  exhibits  a 
tumour  and  is  shortened  and  moveable,  i.  70. 
— 2,  if  the  pieces  are  moveable  and  separated,  but  no  con- 
traction, i.  70. 

—3,  if  the  fracture  has  not  consolidated,  but  with  a  shortening 
and  deformity  of  the  Hmb;— when  the  ends  pass  each 
other,  or  the  surfaces  are  partially  in  contactor  totally  se- 
parated, i.  71. 

T  4  when 
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 when  the  portions  continue  very  moveable  on  one  ano- 
ther, though  the  just  position  has  been  preserved,  i.  72. 

— In  cases  of  not  proper  consolidation,  after  a  term  of  several 
months,  i.  72. 

—When,  after  using  all  other  means,  the  pieces  do  not  unite, 
last  resource,  of  cutting  off  their  extremities  (See  the  ar- 
ticle Extremities)^  i.  73  to  77. 

the  patient  is  not  to  be  at  once  allowed  the  free  use  of  the 
limb  after  the  reunion  of  the  fracture,  i.  77. 

methods  of  removing  a  false  anchylosis  occasioned  by  the 
motionless  state  of  the  member  during  cure,  i.  77. 

The  formation  of  callus  greatly  retarded  by  the  scurvy,  i.  30. 

— it  has  even  been  observed  to  be  destroyed  by  that  cause, 
after  it  had  been  formed,  ii.  19. 

ARIES.  The  nature  of  this  disease  much  involved  in  ob- 
scurity, i.  326. 

somewhat  analogous  to  certain  ulcers  of  the  soft  parts, 
i.  326. 

spongy  bones,  and  those  of  young  persons,  most  liable  to  it, 
r.  326. 

has  been  confounded  with  necrosis,  and  with  exostosis ;  its 
pecuhar  symptoms,  and  difference  in  this  respect  from  ne- 
crosis, i,  327,  311. 

its  causes :-  distinguished  into  internal  and  external ;  the  for- 
mer most  frequent,  i.  328. 

abscesses  said  to  occasion  sometimes  caries ;  they  are  how- 
ever, in  the  cases  alleged,  its  consequence  and  not  its  cause, 
i.  328. 

is  seldom  produced  by  an  external  cause,  and  may  almost 
always  be  ascribed  to  a  disease  of  the  system,  i.  329. 

—the  operation  of  scurvy,  as  a  cause  of  caries,  i.  329. 

•  of  scrofula;  bones  which  it  most  frequently  affects  in 

this  manner,  i.  330, 
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 of  the  venereal  disease,  i.  330. 

 of  cancers  of  the  mamnria?,  i.  330. 

diagnosis,  in  different  cases :  as,  in  superficial,  deep-seated, 

or  inaccessible  bones;  in  constitutional  diseases ;  and  in 

syphilis,  i.  33 1,  332. 
. — in  caries  of  the  vertebrx,  i.  332. 

prognosis ;  most  favourable  in  spongy  bones,  and  in  those  of 
the  carpus  and  tarsus,  i.  33Z. 

~in  affections  of  these  latter,  and  in  short  bones  in  general 
and  in  the  extremities  of  long  ones,  amputation  is  fre- 
quently the  only  resource,  i.  333. 

caries  from  an  external  cause,  less  dangerous  also  than  from  * 
an  internal ;  and  of  the  latter,  that  from  scrofula  or  cancer 
more  dangerous  than  from  lues  or  scurvy:  more  dangerous 
likewise  to  old  than  to  young  persons,  1.  333, 

Treatment,  very  irregular :  practice  of  the  ancients,  and  of 
some  moderns ;  must  be  determined  by  a  close  view  of  the 
evil  against  which  it  is  to  be  directed,  i.  334. 

■ — if  produced  by  an  affection  of  the  system,  f/jis  to  be  ascer- 
tained and  combated  with  appropriate  remedies,  i.  334. 

—if  by  an  external  cause,  or  remaining  after  the  removal  of 
the  internal  one,  apply  stimulating,  or  absorbent  and  neu- 
tralizing, substances,  i.  335. 

but  if  these  are  ineffectual,  use  more  active  ones,  which 
will  reduce  the  part  to  the  state  of  a  simple  necrosis, 

i-335- 

•  should  the  caries  be  very  humid,  the  actual  cautery  must 

be  resorted  to,  (except  in  certain  cases ;)  rules  for  its  ap- 
plication ;  its  manner  of  action,  i.  336  to  338. 

Modifications  of  this  general  treatment,  in  particular  bones  ; 
in  the  bones  of  the  cranium,  i.  339, 

— (In  the  mastoid  portion  of  the  temporal  bone  the  cautery 
is  particularly  applicable,  i.  339.) 

'—In  the  bones  of  the  face,  nose,  and  palate,  i.  340. 

4  —In 
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• — In  those  of  the  antra  maxillaria,  i.  340. 
■—In  the  OS  unguis ;  and  scorbutic  caries  of  the  alveolar  pro- 
cess, i.  341 . 

— In  caries  of  the  spine:  its  dangerous  prognosis,  1.341 

to  343- 
 its  symptonis,  i.344. 

 ynsufKciency  of  art  in  the  treatment  of  this  affection, 

'•345- 

— In  caries  of  the  sternum  :  rapid  progress  of  the  affection 

in  thisibone,  and  its  dangerous  consequences,  i.  345. 

 remarkable  instance  of  a  spontaneous  recovery,  i.  346. 

♦   treatment ;  in  the  application  of  caustics,  or  of  cutting 

instruments,  i.  347. 
— In  caries  of  the  ribs,  or  of  the  bones  of  the  pelvis,  i.  348. 
— In  caries  of  the  different  parts  of  the  iliac  bone,  i.  349. 
— In  caries  of  the  extremities  of  long  bones,  i.  349. 
Its  affinity  with  exostosis,  which  frequently  terminates  in 

caries,  i.  352. 
Carpus ; '  nature  and  treatment  of  fractures  of,  i.  177. 
.  luxations  of  its  bones  with  those  of  the  fore-arm,  ii.  144. 
these  luxations  i^ay  take  place  forwards,  backwards,  inwards, 

or  outwards  ;  the  first  two  sorts  the  most  frequent,  ii.  144. 
peculiarity  of  the  articulation  of  the  hand  with  the  fore-arm, 

in  admitting  of  flexion  and  extension  nearly  to  the  same 

extent,  ii.  145. 

cause,  and  process,  of  luxation  backwards  ;  its  signs,  and 

method  of  reduction,  ii.  145. 
luxation  forwards :  its  cause  ;  it  is  rarely  complete ;  is  diffi- 
cultly distinguished  from  a  sprain,  all  doubtful  cases  to  be 
.  -  treated  as  luxations,  ii.  146. 

luxation  either  back.vards,  or  (particularly)  forwards,  accom- 
panied with  laceration  of  the  ligaments,  and  followed  by 
troublesome  inflammatory  swelling;  treatment  after  re- 
duction, ii.  146. 

luxation 
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luxation  inwards,  or  outwards:  never  complete;  its  dia- 
gnosis ;  method  of  reduction  ;  the  danger  depends  chiefly 
on  the  straining  and  laceration  of  the  soft  parts,  ii.  147. 

Luxations  of  the  Bones  of  the  Carpus  and  Metacarpus, 
ii.  148. 

luxation  of  the  head  of  the  os  magnum  backwards ;  instance, 
and  treatment,  ii.  148,  149^ 
Causes  of  fractures  ;  divided  into  predisposing,  and  remote, 
i.  20.  , 

the  predisposing  causes :  the  situation,  and  the  functions,  of 

the  bones;  instances,  i.  20. 
; — the  age,  and  the  diseases,  of  individuals  ;  instances,  i.  21. 
— a  certain  degree  of  cold  improperly  reckoned  among  these 

causes,  i.  22. 

the  remote  causes,  and  their  different  operation,  i.  22. 

—  I,  when  the  fracture  is  produced  at  a  distance  from  the 

parts  on  which  the  force  is  applied  ;  instances,  i.  22. 
—2,  when  produced  exactly  on  the  part  struck ;  instance, 

i.  23. 

 case  of  commiqutive  fracture,  i.  23. 

Causes  of  lujcation  :  are  divided  into  external  and  internal ; 
and  both  are  predisposing  or  occasional,  ii.  38. 

I,  the  predisposing;  are  either  natural  or  accidental :  the  na- 
tural ;  as,  conformation  of  the  joint,  ligaments,  articu- 
lations, &c.  ii.  38. 

—the  accidental;  as,  disease,  in  various  cases,  ii.38,  39. 

a,  the  occasional  causes,-,  the  effect  of  these  depends  upon  the 
direction  of  the  axis  of  the  bone  at  the  moment,  ii.  40. 

-m  the  round  articulations,  the  action  of  the  muscles  has  al- 
ways  a  share  in  producing  the  luxation,  ii.  40. 

-in  some  cases,  muscular  action  alone  will  effect  a  luxation, 

ii,  4i. 

luxations,  from  whatever  causes,  always  accompanied  with 
laceration  of  the  ligaments  surrounding  the  joint,  ii.  42. 

Children : 
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Children  :  caution  against  a  dangerous  manner  of  playing  with 
them  ;  in  an  instance  of  a  fatal  luxation  of  the  vertebra 
thus  occasioned,  ii,  80. 

See  also  the  article  Deviations  of  the  Bones. 
Clavicle  :  On  the  Fracture  of  this  bone  ;  it  is  very  liable  to 
this  accident,  from  various  circumstances,  i.  135. 

the  fracture  may  be  at  any  part  of  the  length  of  the  bone  ; 
and  either  transverse  or  oblique,  simple  or  differently  com- 
plicated, i.  135. 

—fracture  caused  by  contre-coup,  is  not  necessarily  compli- 
cated with  contusion,  i.  136. 

derangements  of  the  broken  portions,  i.  136. 
'   —mechanism  of  these  derangements ;  the  external  portion  is 
always  that  which  is  deranged,  i.  137. 

faUing  of  the  arm,  in  a  fi-acture,  i.  137. 

signs  of  fracture,  i.  137. 

by  what  complications  these  fractures  are  rendered  dangerous, 
j.  138. 

examination  of  the  various  bandages  invented  for  this  frac- 
ture; that  of  the  ancients,  i.  139. 
— that  in  the  form  of  the  figure  8,  i.  139. 

 different  m.odifications  of  this  latter,  i.  140. 

the  proper  treatment,  i.  141. 

—account  of  Desault's  appropriate  apparatus,  i.  141  to  144. 
■ — improved  invention  of  Boyer,  i.  145. 

.  treatment  of  a  simple  fracture  by  means  of  this  latter 

contrivance,  i.  146. 
treatment  of  compound  fractures,  i.  146. 
caution  in  using  Desault's  bandage,  i.  146. 

On  Luxations  of  this  bone;  these  arc  much  less  frequent  thaa 

fractures,  ii.  92. 
3,  of  Luxations  of  the  Extremity  near  the  Sternum,  ii.  93. 
these  dislocations  are  favoured  by  the  conformation  of  the 

parts,  ii,  93. 

may 
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may  take  place  forwards,  backwards,  or  upwards ;  but  never 
downwards,  ii.  93. 

■ — the  anterior  most  frequertt ;  the  others  very  rare,  particu- 
larly the  backward,  ii.  93,  94. 

manner  in  which  the  anterior  luxation  is  effected  ;  instance, 
ii.  94. 

— the  upward,  ii.  95. 

— the  backward;  the  treatment  of  this  is  difficult,  ii.  95. 
— Diagnosis  of  each,  ii.  96. 

the  reduction  to  be  effected  in  the  same  manner  as  in  cases 

of  fracture  (i.  141),  ii.  96. 
— and  the  apparatus  also  the  same  (i.  145, 146),  ii.  97. 
2,  of  Luxations  of  the  Extremity  next  the  Humerus,  ii.  98.  ^ 
these  luxations  very  rare,  and  scarcely  occur  in  any  other 

direction  than  upwards,  ii.  98. 
—cause,  and  process,  of  dislocation  In  that  direction,  ii.  98. 

 manner  in  which  it  is  effected,  ii.  99, 

— diagnosis,  ii.  100. 

— prognosis,  less  dangerous  than  affirmed  by  Pare,  ii.  100. 

• — the  luxation  often  imperfectly  reduced,  ii.  100. 

— method  of  reduction;  bandage  (See  i.  141  to  143),  ii. 

lOI. 

Instance  in  which  a  dislocation  of  this  bone  was  mistaken 
for  exostosis,  i.  354. 
Coccygis  OS ;  seldom  fractured,  i.  121. 
signs  of  such  an  accident,  i.  121. 
treatment,  i.  122. 

dangerous  consequences  of  concealing- violent  falls  on  the 

buttocks,  i.  122. 
— instance,  i.  122. 

Less  easily  luxated ;  instance,  however,  of  this  accident,  ii.  84. 
Cold  improperly  accounted  a  predisposing  cause  of  fracture, 
i.  22. 

Comminutive 
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Cotimitiul'ive  fracture  described,  i.  7. 

treatment,  in  various  circumstances;  and  cases  in  which  am- 
putation is  nccpssary,  i.  55  to  59. 
Complete  and  incomplete  fractures;  this  distinction  is  unfounded, 
i.  19. 

Compound  fracture  defined,  i.  18. 
treatment  in  the  different  cases  of  complication  (See  the  ar- 
ticle Treatment),  i.  50  to  59. 
Consolidation  of  fractures.    See  the  article  Callus. 
Contractions  occasioned  by  burns  ;  treatment  for,  ii.  272,  273. 
—by  the  continual  contracted  state  of  the  flexor  muscles ; 
instance,  ii.  274. 
Counter-extension.    See  the  article  Extension. 
^Crepitation  the  most  general  and  distinctive  symptom  of  frac- 
ture, i.  25. 

methods  of  discovering  the  existence  of  this  criterion,  i.  26. 
Crtitches ;  vast  importance  of  a  proper  and  sufficient  use  of 
them  in  recovery  from  a  fracture  of  the  lower  extre- 
mities, i.  77. 

Demi-fexion  ;  comparative  advantages  an^  disadvantages  of  this 
position,  and  ,of  straightness,  for  a  fractured  limb  during 
cure;  i.35,  36. 

Denudation  of  the  Bones.    See  the  article  Wounds. 

i>erangement  of  the  fractured  portions  of  a  bone ;  its  causes  and 
varieties,  i.  10. 

these  latter  considered :  i,  In  the  direction  of  the  diameter; 

and,  2,  parallel  to  the  axis:  instances  of  each,  i.  11. 
.3,  the  fragments  forming  an  angle  with  each  other;  in- 
stances, i.  13. 

4.,  derangement  affecting  the  circumference ;  instance,  i.  l^. 
Causes  of  derangement ;  always  exterior  :  as,  i,  the  cause  of 

the  fracture ;  instances,  (case  of  the  celebrated  Ambrose 

Pare,)  i.  13. 

the 
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.{Derangemetit.  Continued.) 

— 2,  the  weight  of  the  limb,  or  the  impulse  communicated  to 

it  during  the  dressing,  i.  14. 
—3,  the  most  powerful,  the  contraction  of  the  muscles  (See 

the  article  Muscles)^  i.  14, 
Complicated  derangements j  instance,  i.  17. 
Deviations  of  the  bones,  and  the  Deformity  arising  From 

them  ;  can  take  place  only  in  infancy,  ii.  262. 
their  causes ;  among  which  .are  the  use  of  swaddling-clothes, 

and  of  stays,  ii.  262,  263. 
—-cases,  however,  in  which  stays  of  a  certain  construction 

may  serve  to  correct  disproportions,  ii.  265  to  268. 
caution  in  the  use  of  leading-strings ;  in  general  they  are 

injurious,  by  inducing  the  Too  eJirly  practice  of  walking, 

and  thus  occasioning  the  knees  to  become  turned  inward« 

or  outwards,  ii.  268. 
— simple  and  efficacious  method  of  remedy  for  this  defor- 
mity,' ii.  268,  269. 
deformity  of  the  feet,  (duh-footed:)   its  diflferent  species  ; 

cause;  necessity  of  early  attention  to;  and  treatment, 

ii.  269  to  272. 

treatment  of  contractions  occasioned  by  burns,  ii.  272,  273. 
—by  the  continual  contracted  state  of  the  flexor  muscles; 

instances,  ii.  274. 
differences  of  luxations,  ii.  32. 

I,  with  respect  to  the  articulation  in  which  they  take  place; 

much  more  frequent  in  the  round  or  loose  articulation  than 

in  the  ginglymoidal,  ii.  33, 
a,  as  to  the  extent  of  the  dislocation ;  distinction  into  com- 

plete  and  incomplete,  ii.  34. 

—the  complete  instanced  in  luxation  of  the  humerus  or 
femur,  ii.  34. 

—the  incomplete,  in  dislocation  of  the  head  of  the  astragalus, 
ii.35. 


-an 
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{Differences  oi  luxations.  Continued.) 

 an  erroneous  distinction  of  incomplete  has  been  at- 

tempted  to  be  estabh'slied,  ii.35. 
—the  dislocation,  when  complete,  may  be  to  a  greater  or  less 

distance,  ii.  35. 

3,  as  to  the  direction  in  which  the  bone  is  displaced ;  in  the 
ronnd  articulations  it  may  be  in  the  directions  of  all  the 
radii  of  the  circle,  ii.  36. 

i— limitations  on  this  point,  from  circumstances  of  con- 
formation, ii.  36. 

 distinction  of  inferior,  superior,  &:c.  ii,  36. 

— direction,  in  the  ginglymoidal  articulations,  ii.  36. 

4,  as  to  the  length  of  time  they  have  continued  ;  a  difference 
of  the  highest  importance,  ii.  37. 

—a  sufficient  interval,  may  even  have  rendered  the  reduction 
impossible,  ii.  37. 

5,  as  to  the  accompanying  circumstances ;  which  occasion  the 
distinction  into  simple  and  compound,  ii.  37.  / 

6,  as  to  the  cause  which  has  produced  them  :  See  the  article 
Causes  oi  luxation. 

Differences  of  fractures.    See  the  article  Species. 
Dropsy  of  the  articulations  (or  Hydarthrus)  ;  oc- 
curs only  in  THE  KNEE,  ii.  207. 

rarely  co-exists  with  any  other  dropsical  affection,  but  is  pro- 
duced by  local  causes;  their  operation,  ii.  207,  208.  • 

— may  be  occasioned  also  by  acute  or  chronic  rheumatism, 
and  chronic  gout,  ii.  208,  209. 

collections  of  synovia  sufficient  to  merit  this  name  erroneously 
said  to  have 'occurred  in  the  hip-joint,  ii.  209. 

this  disease  not  to  be  confounded  with  encysted  tumours  on 
the  side  of  the  knee  near  the  patella;  (distinguish- 
ing symptoms  of  these  latter:)  nor  with  certain  white 
swellings ;  (this  last  mistake  may  be  easily  made,)  ii.  210. 

distinguishing 
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{IDrops'Y  of  the  articulations.  Continued.) 
distinguishing  symptoms  from,  arthritic,  tedematbuSj  and 
white  swellings  of  the  knee,  and  foreign  bodies  fornned  in 

it,  ii.  all. 

prognosis  unfavourable,  ii.  212. 
■  peculiar  mode  of  treatment  in  this  disease ;  by  topical  appli- 
cations, ii.  212,  213. 
— if  these  means  fail,  a  surgical  operation  to  be  resorted  to ; 
this  described,  ii.  214,  215. 

•  after-treatment,  ii.  215. 

Dura  mater :  tumour  formed  by  fungous  excrescence^  from  this 
bone,  may  be  mistaken  for  exostosis  j  distinctive  signs; 

J-3S4- 

Eightem-lailed  hanelage  j  its  construction,  application,  and  com- 
parative advantage,  i.  38. 
JEmphysema ;  its  production,  and  treatment  in  different  stages, 

i.  1 1 5  to  1  i8i 
Exostosis  ;  distinct  species  of,  i.  350. 

different  cases;  the  ivory  exostosis,  the  spungy,  and  that 

composed  of  osseous  and  fleshy  parts,  i.  35 1. 
bones  which  are  most  frequently  affected  with  this  disease, 

its  different  appearances ;  almost  always  caused  by  lues  or 
scrofula  ;  its  affinity  with  caries,  and  frequent  termination 
in  that  affection,  i.  351,  352. 

very  rarely  proceeds  from  an  External  cause,  i.  352. 

signs  of  a  scrofitlous  diathesis,  i.  352. 

—of  a  venereal,  i.  353. 

diagnosis  ;  peculiarity  from  that  of  a  periostosis,  i.  353. 
•  ihe  existence  of  exostosis  sometimes  cannot  be  ascertained 

before  the  patient's  death  ;  inrtances,  i.  353. 
the  head  of  a  luxated  bone,  the  enlargement  of  the  ends  of 

ricketty.  bones^  or  the  tumour  formed  by  fungous  excres- 
voL.  n.  u  cencc« 
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(Exostosis.  Continued.) 
cences  from  the  dura  mater,  may  all  be  mistaken  for  ex- 
ostosis, i.  354. 

general  effects  of  exostosis :  a  sense  of  weight  ;  pain  ;  and 
deformity,  i.  355, 

— particular  effects  :  as,  in  exostosis  in  the  orbit  of  the  eye  ; 
on  the  pubis ;  or  on  any  of  the  bones  of  the  pelvis,  i.  35$. 

Prognosis,  different  according  to  different  circumstances : 
exostoses  from  an  external  cause  more  difficult  than  from 
an  internal  one  ;  of  the  latter,  that  produced  by  a  scro- 
fulous diathesis  most  ko,  i.  356. 

Erroneous  opinions  in  the  general  pathology  of  this  affection, 

Principles  of  treatment ;  the  primary  disease  must  be  ascer- 
tained, and  made  the  chief  object  in  this  viewf  i.  357. 

if  a  venereal  affection  has  existed,  or  is  present,  in  the  consti- 
tution, mild  or  strong  applications  of  mercury,  &c.  i.  358. 

— after  a  certain  time  and  effect,  the  general  remedies  to  be 
discontinued,  i.  358. 

— caution  in  the  use  of  mercury;  little  reliance  in  these  cases 
on  topical  applications,  i.  359. 

treatment  in  scrofulous  cases  ;  often  ineffectual,  i.  359. 

—if  the  exostosis  terminates  in  caries,  the  method  of  cure 
the  same  as  if  this  latter  had  been  the  original  affection, 
i.  360. 

the  scorbutic,  and  the  cancerous,  exostoses,  i.  360. 
exostosis  from  an  external  cause,  or  merely  local,  should 

(after  removing  the  primaiy  disease)  be  left  to  nature ; 

the  use  of  caustics,  or  the  actual  cautery,  dangerous, 

i.  360. 

—treatment,  however,  when  the  tumour  presses  on  and  de- 
ranges some  important  organ:  removal  by  the  saw;  much 
preferable  to  the  chisel  and  mallet,  i.  361. 

——direction  for  the  use  of  these  latter,  when  adopted,  i.  362. 

 this 
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<ExosTbsrs.  Continued.) 

J  this  dreadful  remedy  seldom  justifiable,  i.362, 

Lamellated  exostosis,  i.  363. 
Extension  and  counter-extension:  not  always  necessary  in  setting 
fracfuredhont;  instances,  i.  31. 
the  hands  of  intelligent  assistants  always  best  for  both  these 

purposes  ;  more  powerful  means  injurious,  i.  32. 
should  be  applied  not  on  the  fragments  themselves,  but  on' 
the  bones  which  articulate  with  them  ;  instances,  i.  3a,  33. 
degree  of  force  to  be  employed:  and  its  direction;  instances, 

i-33- 

•Apparatus  for  effecting  perpetual  extension,  i.  45" 

its  application  ;  and  action,  i.  45. 

. — Various  rules  on  the  former  point,  i.46,  47. 

sundry  contrivances  for  effecting  perpetual  extension  and 

counter-extension  in  fractures  of  the  neck  of  the  femur, 

1.23310245. 

Sortie  remarks  respecting  the  method  of  making  extension 
and  counter-extension  in  a  case  of  Luxation,  ii.  1 15  to  1 18« 
See  also  in  the  article  Treatment  (general)  luxations. 
Extremities  of  the  fractured  portions  of  bones  may  be  cut  off, 
ds  a  last  resource,  when  all  other  means  fail  of  making 
them  unite,  i.  73. 

this  practicable  only  in  the  femur  and  humerus,  i.  73. 

method  of  performing  the  operation,  i.  73. 

— unsuccessful  instance,  i.  74  to  76. 

this  operation  very  difficult,  but  not  to  be  renounced  for  that 
reason,  i.  76. 

May  be  practised  also  on  the  carious  extremities  in  cases  of 

white  swellings  of  the  joints,  ii.  247. 
-—as,  of  the  knee  ;  method,  ii.  247. 
— of  the  humerus,  ii.248. 
—instances,  ii.  249. 
— instance,  of  the  knee,  ii.  250,  251. 
-  ■  great  danger  of  this  case,  ii.  251. 
-^method,  in  the  elbow,  ii.  252. 

u  »  '  Femur, 
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I'EMCR.  Luxations  of  the  femur  ;  not  frequent,  and  have  been 
perhaps  often  confounded  with  fractures  of  the  neck  of 
this  bone,  ii.  154. 
divided  into  four  species:  i,  luxation  upwards  and  outwards; 
and  2,  downwards  and  inwards  ;  these  two  the  most  fre- 
quent, ii.  1 54. 

--3,  hwation  upwards  and  forwards;  and  4,  downwards  and 

backwards:  very  rare,  ii.  1 55. 
the  First  species  considered  :  its  process,  ii.  156. 
• — its  symptoms,  and  distinctive  diagnosis  from  fracture  of 

the  neck  of  this  bone,  ii.  i  57,  158. 
— , — cause  of  the  limb  being  turned  inwards  in  this  luxation, 

ii.  158. 

— much  laceration  and  injury  done  to  the  soft  parts,  ii.  159. 
— method  of  effecting  reduction,  ii.  1 59. 

 signs  of  success  in  this  operation,  ii.  160. 

——after-treatment,  ii.  161. 

the  Second  species,  downwards  and  inwards ;  its  causes,  and 
process,  ii.  162. 

~subseqaent  state  of  the  soft  parts  surrounding  the  articu- 
lations, ii.  162.. 

— diagnosis;  too  striking  to  admit  of  any  mistake,  ii.  163, 
164. 

—prognosis,  less  innfavourable  than  in  the  First  species : 
method  of  reduction,  ii.  164. 

the  Third  specie?,  upwards  and  forwards:  very  rare ;  in- 
stance, however,  ii.  164,  165. 

— symptoms,  ii.  165. 

—prognosis  dangerous,  ii.  166. 

—reduction,  same  as  in  the  preceding  species,  ii.  167. 

the  Fourth  species,  downwards  and  backwards;  may  be  either 
primary  or  secondary,  ii.  167. 

— general  symptoms  in  both  cases  and  peculiar  ones  in 
each,  ii.  167. 

J  —the 
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CFemur.  Continued.) 

— the  secondary  class  much  moi  e  frequent  than  the  primary, 
ii.  168. 

— reduction,  same  as  in  the  preceding  species,  ii.  168. 
General  caution  in  the  reduction  of  these  luxations,  ii.  168. 
consequences  of  luxations  of  the  First  and  Second  species,  if 

not  reduced,  ii.  168,  169. 
Sj)ontaneous  Luxations  of  the  Femur.    See  that  article. 
Instance  of  the  carious  extremity  of  this  bone  and  of  the  tibia 

cut  off  in  the  case  of  white  swelling,  ii.  250,  251. 

Tov  Fractures  of  this  bone.  See  the  articles  Neck  of  the 

Femur  ;  and  Thigh, 
I'ula  ;  less  frequently  fractured  than  the  tibia,  i.  291. 
causes  by  which  it  is  exposed  to  this  accident;  action  exerted 

on  the  fibula  in  walking  on  uneven  ground,  i.  392. 
formation  and  disposition  of  this  bon^  in  climbing  animals, 

i.  292. 

manner  in  which  it  is  fractured  in  the  human  subject,  by  the 
foot  being  forcibly  turned  inwards  or  outwards,  i,  293, 
29+. 

fractures  from  a  fall,  or  a  blow,  i.  294. 
kind  of  derangement,  in  all  cases,  i.  294. 
diagnosis,  i.  295. 

in  fracture  with  intense  straining  of  the  articulation  of  the 
foot,  and  inflammation,  some  practisers  confine  their  at- 
tention to  these  accompanying  circumstances;  dangeroiis 
consequences  of  this  treatment,  i.295. 

— proper  method  in  such  cases,  i.  296. 

time  of  consolidation,  i.  297. 

treatment  of  fractures  towards  the  middle  part  of  the  bone, 
i.  297. 

fracture  near  the  inferior  extremity  a  frequent  complication 

of  inward  luxation  of  the  foot ;  treatment,  ii.202. 
Tor  fracture  of bones  of  the  leg,  See  the  article  Leg. 

u  3  The 
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{Fibula.  Continued.) 

The  Luxation  of  this  bone  from  the  tibia  is  difficult,  but 
may  occur:  instance;  treatment,  ii.  196,  197. 
Fingers.    See  the  article  Phalanges.. 

Foot  :  On  Fractures  of  tlie  Bopes  of ;  See  the  articles  Meta- 
tarsus; Phalanges  (of  the  toes);  mCi  Tarsus.  . 

luxations  of  the  foot;  seldom  occur,  on  accbunt  of  the  con- 
formation of  the  parts,  ii.  198. 

may  be  either  inwards,  outwards,  forwards,  or  backwards; 
and  in  each  case  complete  or  incomplete  :  the  two  former 
directions  most  frequent,  particularly  the  fust ;  its  cause, 
and  symptonfis,  ii.  198,  199. 

— symptoms  of  the  outward  luxation,  ii.  199. 

Luxations  of  the  foot  always  dangerous,  and  sometimes  fatal; 
the  prognosis,  however,  not  always  so  unfavourable, 
ii.  199. 

the  reduction  should  be  effected  as  soen  as  possible :  me- 
thod; and  after-treatment,  ii.  200,  201. 

the  nature  and  violence  of  the  symptoms  decide  with  respect 
to  amputation :  the  astragalus  may  in  some  cases  be  ex- 
tirpated with  advantage  ;  instances,  ii.  201,  202. 

fracture  of  the  fibula  near  its  inferior  extremity  a  frequent 
complication  of  the  inward  luxation  ;  treatment,  ii.  202. 

causes  of  forward  and  backward  luxations  ;  the  former  more 
difficultly  produced,  ii.  202. 

—process  of  each  :  symptoms  of  the  backward  luxation  j 
how  distinguished  from  sprain,  ii.  203. 

—  -  symptoms  of  the  forward  luxation,  ii.  204. 

— reduction  of  both  species  ;  and  treatment,  ii.  204» 

The  astragalus  and  os  calcis  never  completely  separated  by 
luxation,  ii.  204-  ' 

— may,  however,  be  disjoined  (one  or  both)  from  the  sca- 
phoides  and  cuboides,  ii.205« 

(- — ingenious  idea  of  Chopart,  of  amputating  only  a  part  of 
the  foot,  ii.  205.) 

— — cau;es 
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 causes  of  this  luxation  :  it  is  often  with  difficulty  ascer- 
tained ;  and  not  easily  reduced,  instance,  ii.  205. 

the  other  bones  of  the  tarsus  and  metatarsus  cannot  be  lux- 
ated, ii.  206. 

Sec  also  the  article  Phalanges  (of  the  toes). 

Deformity  of  the  feet,  {duh-footed:)  its  different  species ; 
cause ;   necessity  of  early  application ;   and  treatment, 
ii.  269  to  272. 
F^ire-arm;  On  i^>vTc/«w of,  i.  1 59. 

distinction ;  into  fractures  of  both,  or  of  only  one,  of  the 
bones,  i.  159. 

1,  Fractures  of  both  the  bones  ;  generally  take  place  in  the 
part  on  which  the  cause  has  immediately  acted,  i.  159. 

the  two  bones  may  be  fractured  .on  the  same,  or  on  a  different, 
level ;  the  fractures  are  generally  complicated,  i.  160. 

species  of  derangement :  that  in  the  longitudinal  direction, 
extremely  rare ;  that  in  the  direction  of  the  diameter, 
i.  160. 

—the  angular  derangement,  i.  161. 
»igns  of  fracture,  i.  i6i. 

--fracture  near  the  inferior  extremity,  how  distinguished 

from  luxation,  i.  161. 
setting  the  fracture,  i.  162. 

application  of  compresses,  bandages,  and  splints :  the  com- 
presses and  splints  should  be  of  the  same  length  as  the 
arm  ;  lateral-splints  useless  and  injurious,  i.  162,  163. 

treatment  of  cases  of  excessive  contusion^  with  wound  or 
comminutive  fracture,  i.  164. 

time  of  consoficlation,  i.  165. 

2,  and  3,  Fracture  of  the  Radius  or  Cubitus  only.  See  those 
articles. 


01  Luxations  of  the  fore-arm,  ii.  127. 

u  4 
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(Fore- ARM  :  its  Luxations.  Continued.) 

1,  of  Luxations  of  the  Fore-arm  from  the  Humerus ;  they 
may  be  either  backwards,  laterally,  or  anteriorly:  the  first 
the  most  frequent ;  the  lateral  much  less  so,  and  always 
incomplete  ;  the  anterior  very  rare,  ii.  128. 

process  of  the  Backward  luxation,  ii.  128. 

— this  always  takes  place  from  a  fall  on  the  hand,  ii.  129. 

— situation  of  the  parts  after  the  dislocation,  ii,  129. 

—this  luxation  may  be  mistaken  for  fracture  ;  instance  : 
diagnosis  is  diHicult,  ii.  130. 

—different  means  of  reduction  ;  attended  with  inconvenience, 
1.131.  > 
a  preferable  method,  ii.  131. 

 after-treatment,  ii.  132,  133. 

— case  of  rupture  of  the  ligament  confining  the  head  of  the 
radius  to  the  extremity  of  the  ulna  ;  treatment,  ii.  133. 

— necessity  of  speedy  reduction  of  these  luxations,  ii.  134. 

luxation  Forwards ;  to  be  treated  as  a  fracture  of  the  ole- 
cranon (See  that  article),  ii.  134. 

luxation  Laterally  ;  method  of  reduction,  ii.  134. 

—•keeping  the  bones  in  their  place  ;  preventing,  or  mitigating, 
the  inflammation,  ii.  135. 

a,  of  Luxation  of  the  Superior  Extremity  of  the  Radius  from 
the  Ulna,  ii.  135. 

this  the  most  frequent  of  the  relative  dislocations  of  the  bone§ 
of  the  fore-arm,  ii.  135. 

divided  into  primary  and  secondary  luxations;  the  former 
class  considered,  ii.  136. 

— cause  of  the  backward  being  (in  this  case)  more  frequent 
than  the  anterior  luxation,  ii.  136. 

— state  of  the  parts  in  the  backward  luxation,  ii.  137. 

——■method  of  reduction  ;  and  after-treatment,  ii.  137. 

— Secondary  luxation;  its  causes,  ii.  138. 

— takes  place  frequently  in  young  children,  from  the  mis- 
chievous 
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chievous  practices  of  nurses :  treatment ;  and  conse- 
quences of  neglect,  ii.  138,  139. 
3,  of  Luxations  of  the  Inferior  Extremity  of  the  Ulna;  this 
name  adopted  in  preference  to  that  (used  by  other  ae- 
thers) of  Luxations  of  the  inferior  extremity  of  the  radius, 
ii.  139. 

these  kixations  may  take  place  anteriorly  or  posteriorly  ;  the 

latter  by  much  the  most  frequent,  ii.  140. 
— process  of  the  former,  ii.  140. 
——remarkable  instance  of  tbiscase,  ii.  141. 
-^instance  of  luxation  backwards,  ii.  142. 
•  its  process,  ii.  142. 

 method  of  reduction  ;  and  treatment,  ii.  T43. 

 this  luxation  less  inconvenient  in  its  consequences  than 

that  in  the  forward  direction,  ii.  143. 
Foreign  BODIES  FORMED  IN  the  articulations;  to 
be  carefully  distinguished  from  ,  arthritic  concretions  de- 
posited in  their  neighbourhood,  ii.  zi6. 
may  occur  in  the  inside  of  every  articulation  in  which  there 
.  is  motion,  but  none  more  subject  to  them  than  the  knee, 
ii.2i6. 

[Tl-><'-i'(ibsequent  detail  of  circumstances  and  treatment,  ap- 
pHcable  only  to  those  found  in  this  joint.] 

their  different  appearances,  number,  size,  form,  and  sub- 
stance,  ii.  216,  217. 

their  origin  and  growth  difficult  to  explain  5  various  suppo- 
sitions on  this  point,  ii.  2 1 7,  2 1 8. 

their  different  symptoms,  and  circumstances,  ii.  219,  220. 

these  substances  cannot  be  resolved,  nor  (with  advantage,  if 
at  all)  fixed  and  confined,  ii.  220. 

extraction  the  best  method  of  cure  ;  process  of  this  operation, 
and  after-treatment,  ii.  221  to  224. 

Case  of  these  bodies  in  other  joints,  ii.  224. 

Fractures  5 
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Fractures;  natural  cause  of  their  superior  tardiness  in  re- 
uniting, beyond  that  of  wounds  of  the  flesh,  i.  a. 
definition  of  fracture,  i.  5. 

See  the  ai  tides  Causes,  Prognosis,  Species,  Signs,  and  Treat' 
merit,  of  Fractures  ;  Callus ;  and  the  namt^s  of  the  principal 
bones. 

Fragility  ;  statR  in  which  this  disease  appears  in  the  bones, 

it  is  a  natural  consequence  of  old  age  (See  i.  i  10  3),  ii.  17. 
— at  that  period  of  life  the  disease  is  incurable,  ii.  18. 
sometimes  occurs  in  adults,  from  a  venereal,  scrofulous,  or 

cancerous  taint,  ji.  18, 
—operation  of  the  last  cause  ;  remarlcable  instances,  ii.  18,  ig. 
■ — of  the  venereal  taint  ;  in  this.pase  the  primary  disease  claims 

the  chief  attention,  ii.  19. 
— of  scorbutic  aflfections,  ii.  ig. 

-—appearance  of  the  bones  of  a  scorbutic  person,  when 
boiled,  ii.  19. 

conclusion  :  fragility  rather  a  symptom  of  senility  or  some 
disease,  than  itself  a  disease ;  the  etiology  of  Rickets  may 
perhaps  in  time  be  elucidated  by  a  comparison  of  these 
two  affections,  ii.  20. 

Hand  ;  On  the  Fractures  and  Luxations  of  the  bones  of.  See 
the  different  articles  Carpus ;  Metatarpus ;  and  Phalanges 
of  the  fingers. 

Hanging :  different  manner  of  dying,  of  the  criminals  hanged  at 
Lyons  and  those  at  Paris ;  occasioned  by  a  trivial  custom 
of  the  executioner  of  the  former  place,  ii.  79. 
Hardness:  cause  of  this  peculiar  quality  of  the  bones;  and  its 

progress  from  infancy  to  mature  age,  i.  i. 
HvMEutrs ;  On  the  Fractures  of,  i.  147. 

may  be  fractured  in  any  point  of  its  length,  i.  147. 
the  fractures  may  be  either  transverse  or  oblique,  simple  or 
compound,  i.  147. 

— transverse 
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r— transverse  fractures,  i.  147. 
—oblique  fractures,  i.  147. 
general  diagnosis,  i.  149. 

—fractures  in  the  neck  of  the'humerus  not  so  easily  ascer- 
tained ;  directions  on  this  point,  i.  1 50. 

different  degrees  of  danger,  in  fractures  at  different  lengths 
of  the  bone,  i.  150. 

operation  of  setting  transverse  or  oblique  fractures ;  bandage, 

&c.  i.  151, 

— the  bandage  must  be  applied  on  the  hand  and  fore-arm, 
i.  1^2. 

positions  of  the  arm  ;  and  general  treatment,  i.  153. 
— in  cases  complicated  with  violent  contusion,  or  comminu- 
tive,  i,  1 54. 

position  of  the  splints,  in  fractures  of  the  War  extremity  of 

the  humerus ;  Boyer's  practice,  i.  155. 
particular  treatment,  in  fractures  of  the  neck  of  the  humerus, 

i.  155. 

— Moscati's  method  ;  its  great  disadvantage,  i.  155,  156. 

— corrected  by  Ledran,  i.  1 56. 

— further  improved  by  Desault,  i.  156. 

—-—eminent  merit  of  this  improvement,  i.  157. 

treatment  of  a  case  sometimes  happening  in  young  subject*, 
of  the  head  of  the  humerus  (while  yet  but  an  epiphysis) 
separating  from  the  rest  of  the  bone  by  a  blow  or  fall, 

j-  157- 

compound  fractures  not  to  be  set  till  the  inflammation  ha$ 

subsided,  i.  158. 
Of  Luxations  of  the  Os  Humeri,  ii.  102. 
equal  in  frequency  the  luxations  of  all  the  other  bones,  U. 

102. 

may  take  place  in  three  directions ;  downwards,  inwards  or 
forwards,  and  outwards  or  backwards :  luxation  upwards 
is  impossible,  ii.  103. 

—the 
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—the  luxation  even  outwards  or  backwards  scarcely  occur*-? 

the  other  two  species  therefore  merit  chief  attention, 

ii.  104. 

the  downward  direction  more  frequent  than  the  inward  or 
forward  ;  and  in  that  case  a  subsequent  change  of  place 
may  carry  the  head  of  the  humerus  in  thin  latter  direction, 
but  cannot  carry  it  backward,  ii.  104. 

I,  Consideration  of  the  do^'nward  luxation :  causes  which 
render  this  the  most  frequent  directiori,  ii.  105. 

manner  in  which  this  luxation  is  performed,  elucidated, 
ii.  106. 

it  has  been  thought  that  when  the  arm  is  moved  out  from  the 
body,  the  action  of  the  deltoid  muscle  alone  can  produce  a 
dislocation  ;  case  cited,  ii.  107. 

state  of  the  parts  when  the  luxation  has  taken  place,  ii.  108. 

diagnosis  ;  marks  by  which  the  downward  luxations  are  dis- 
tinguished from  fractures  of  its  neck  (t.  150),  ii.  loS, 
1 10. 

prognosis,  uncertain,  ii.  110. 

nieans  to  effect  reduction  ;  enumeration  and  description  of 
various  which  have  fallen  into  disuse  :  the  ambe  of  Hip- 
pocrates, ii.  110. 

•—the  ladder f  ii.  1 1 1, 

—the  process  by  the  door,  ii.  112. 

— Petit's  machine,  ii.  1 12., 

— the  patient  and  the  surgeon  both  extended  on  the  floor,  ic. 
ii.  113. 

•  or  seated  opposite  one  another,  &:c.  ii.  113. 

a  more  unexceptionable  method,  ii.  114,  115. 

 \x  the  first  attempts  fail,  bleeding  and  warm  bathing  and 

repeat  the  operation;'  in  no  circumstances  pullies  or  other 
extending  machines  to  be  employed,  ii.  1 16,  117. 

 useless  and  exquisite  torture  produced  by  the  adoption 

of  such  mechanical  contrivances,  ii.  117. 

erroneous 
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erroneous  supposition  that  the  narrowness  of  the  opening 

through  which  the  head  of  the  humerus  has  escaped  resists 

its  reduction,  ii.  1 18. 
method  of  reduction  after  a  certain  interval  has  elapsed  (p. 

57,  S8)»  ^ 

2,  Luxation  inwards ;  may  be  primary  or  secondary,  ii.  119. 
erroneous  opinion,  that  the  head  of  the  humerus  may  be 

carried  upwards  towards  the  clavicle,  and  be  placed  be- 
tween the  great  pectoral  muscle  and  tl>e  subscapularis, 
ii.  1 19. 
diagnosis,  ii.  120. 

prognosis;  more  unfavourable  than  in  downward  luxation, 
ii.  lax. 

—means  of  reduction,  nearly  the  same  as  in  this  latter, 
ii.  121. 

3,  Luxation  outwards  or  backwards ;  no  well-attested  instance 
of  this  exists,  though  it  appears  to  have  been  admitted 
possible,  ii.  12 1. 

cairaot  take  place  secondarily,  and  succeed  to  a  luxation 
downwards,  ii.  121. 
.  diagnosis,  in  the  event  of  its  occurrence,  ii.  122. 
• — means  of  reduction,  ii.  122. 

General  trcatnient  of  each  species  :  means  of  keeping  the  re- 
duced bone  in  its  place,  ii.  122. 

topical  applications  if  necessary :  in  contusions  of  the  shoulder; 
emollients,  bleeding  (in  certain  cases),  and  resolvents, 
ii.  123. 

—  in  oedema  of  the  arm  ;  its  causes;  seldom  occurs,  ii.'i23. 
—in  paralysis ;  different  treatment  according  to  its  different 
causes,  ii.  12-4. 

'  sometimes  confined  to  the  deltoid  muscle,  ii.  124. 

Tumour  sometimes  produced  by  the  violent  efforts  necessary 

to  reduce  an  old  luxation  ;  its  nature,  ii.  125. 
Anchylosis  never  a  consequence  of  luxations  of  the  humerus 

when 
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redviced,  and  even  rafcly  when  they  are  not  reduced^ 
ii.  iz6. 

Method  of  cutting  off  the  carious  extremity  of  this  bone 
(  when  the  state  of  the  soft  parts  will  admit  of  it)  in  the 
case  of  white  swelling,  ii.  148,  a49. 

— instance,  ii.  249. 

Ilia  (ossa),  fractures  of.    See  the  foUdvVing  article. 
Innomitiata  ossa;  these  bones  seldom  fractured^  i.  123. 

the  fracture  may  occur  in  different  parts  of  them,  and  tak^ 

diffei-ent  directions,  i.  123, 
no  derangement  of  the  portiofis  eVer  takes  place,  i.  1*3. 
these  fractures  rendered  very  dangerous  by  extravasation, 

and  contusion,  i.  124. 
their  signs,  i.  1 24. 
treatment,  i.  124. 

— apparatus  by  which  the  patient  may  raise  himself  in  bed, 
i.  125. 

the  inflammation  generally  produces  suppuration  and  ab» 
scesses,  i.  125. 

detached  splinters  sometimes  give  rise  to  subsequent  ab- 
scesses, i.  126. 
treatment  if  the  bladder  is  perforated  by  a  splinter,  i.  126. 

These  bones  are  too  firmly  articulated  to  admit  of  Luxation ; 
the  articulations,  however,  may  be  relaxed  to  a  certain  de- 
gree, ii.  85. 

question  whether  this  relaxation  is  a  means  employed  by  na- 
ture to  facilitate  parturition,  ii.  85. 

— when  the  relaxation  goes  so  far  as  to  allow  the  bones  to  be 
moved  and  separated,  it  is  rather  a  morbid  than  a  natural 
state,  ii.  85. 

—instance  of  fatal  sudden  and  easy  delivery;  appearance  of 
the  ossa  pubis  and  symphysis  on  dissection,  ii.  86. 

treatment 
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treatment  in  relaxation  of  the  symphysis  pubis,  or  of  the 

sacro-iliac  synchondrosis,  ii.  86,  87. 
• — a  sudden  and  violent  separation  of  the  thighs  not  capable 

alone  of  producing  a  disjointing  of  the  latter,  ii.  87. 
— ^this  may,  however,  be  occasioned  by  external  violence ; 

instance,  ii.  87,  88. 
.  -these  Cases  must  be  very  rare  :  proper  treatment ;  the 

antiphlogistic,  ii.  88. 
Ischla  {ossa).    See  the  preceding  article. 
Jav/.    See  Lower  jaw. 

K.VEE.    See  the  articles  Dropsy  of  the  articulations; 

FoRfcIGN   BODIES    FORMED   IN    THE  ARTICULATIONS  J 

and  White  Swellings. 
Deformity  of  this  part  (of  being  turned  inwards  or  out- 
wards) frequently  induced  in  children  by  the  practice  of 
too  early  walking ;  simple  and  efficacious  method  of  re- 
medy, ii.  268,  269. 

Leg  ;  On  the  Fractures  of,  i.  281. 

thjs  name  comprises  those  fractures  only  in  which  both 

bones  are  broken  :  the  middle  of  each  is  the  part  generally 

fractured,  i.  281. 
may  be  either  transverse  ur  oblique  ;  and  are  liable  to  ever/ 

sort  of  derangement,  i.  281,  282. 
diagnosis,  1.^83. 

prognosis,  varies  according  to  many  circumstances ;  fractures 
near  the  knee,  or  the  infeiior  part,  more  dangerous  than 
of  the  middle;  oblique  fractures  very  difficult  to  be  ma- 
naged, i.  283. 

ircatment  of  simple  fractures :  disposition  of  the  patient;  ap- 
paratus,  and  its  application ;  bleeding,  and  lew  regimen, 
i.  284,  285. 

- — compresjcs 


ANALYTICAL  lNt)E3t. 


(Leg:  fractiires  Continued.) 

—Gompre^ses  imder  the  heel,  not  to  be  practised,  i.  285. 

—roller,  for  very  young  children  only,  i,  286. 
'  —the  apparatus  should  be  re-applied  at  the  end  of  eight  daysj 
and  afterwards  every  seven  days ;  dangerous  practice  of 
riot  changing  the  first  dressing  for  eighteen  or  twenty 
days,  i.  286,  287. 

— time  of  consolidation,  i.  287. 

—regimen,  &c.  i.287. 

in  very  oblique  fractures,  continued  extertsion  should  be  eni- 
ployed,  i.  288. 

For  fractures  of  either  bone  singly.  See  the  articles  J^i3a/d  ; 
and  Tibia :  Aud  for  luxations  of  the  Bones  of  the  Leg, 
See  also  those  two  articles. 
Longifu(Jinal  fractures^  an  inadmissible  distinction,  i.  g. 
Lower  jaw  j  kinds  of  i<'?w/arff  to  which  it  is  liable;  and  their 
method  of  producing  the  effect,  i.  85. 
variations  as  to  the  part  of  the  bone-fractured,  i.  86. 
— as  to  the  direction  of  the  fracture,  i.  86. 
these  fractures  seldom  simple,  i.  87. 

-—causes  producing  the  derangenfieftt  of  the  fractured  ppr- 

tionsi  the  complicated  dispositilon' and  action  of  the  mus* 

cles,  i.  87  to  89. 
symptoms  of  fracture,  i.  89. 
—in  the  branches  and  condyles,  i.  90* 
these  fractures  in  general. not  dangerous,  i.  9T. 
— compound  fractures,  however,  are  so,  i.  91. 
operation  of  setting  a  simple  or  double  fracture,  i.  91. 
great  difficulty  of  maintaining  the  fragments  in  the  just  pa- 

aition  -   particularly  of  keepi"ttg  the  jaw  motionless,  on, 

account  of  its  natural  functions,  1.  92. 
—methods  of  feeding  the  patient,  in  this  latter  view,  i.  92. 
—  ligatures  of  gold  or  silver  wire,  unnecessary,  and  not  of 

general  utility,  i.  93. 

— pasteboard 
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— pasteboard  moulds  injurious,  1.93. 

—the  use  of  bandages  preferable  j  method  of  applying  them, 

i.  94. 

——-modification  of  this  apparatus  required  in  fracture  of 
the  condyles,  i.  95. 

particular  importance  in  fractures  of  the  condyles  to  obtain  a 
cure  without  deformity  :  effects  of  perverseness  in  the  pa- 
tient during  the  treatment ;  instance,  i.  96, 

period  of  cure,  i.  96. 

fracture  with  violent  contusion,  or  a  division  of  the  soft  partSj, 
i-97- 

On  Luxations  of  the  Lower  Jaw  ;  the  distinction  into  com- 
plete and  incomplete  is  erroneous,  ii.  64. 
these  luxations  can  take  place  only  anteriorly,  ii.  64. 
— in  very  young  infants,  they  are  impossible  in  any  direction, 

ii.  65^ 

the  causes  are  almost  always  internal ;  as,  from  excessive 

yawning,  ii.  65. 
process  of  the  luxation,  ii.  66. 

~theory  of  the  mode  in  which  it  is  effected ;  ill-founded, 
ii.  66. 

  a  much  better  theory  on  this  subject,  ii.  67. 

manner  in  which  the  parts  surrounding  the  articulation  are 

affected,  ii.  68. 
diagnosis,  ii.  69. 

— these  appearances  much  less  distinct  when  a  certain  interval 

has  elapsed,  ii.  70. 
prognosis:  much  less  unfavourable  than  that  established  by 

Hippocrates;  and  not  the  more  so  in  persons  in  whom 

the  luxation  is  made  with  facility,  ii.  70. 
mode  of  reduction,  ii.  7 1,  72. 
— after-treatment,  ii.  72, 

vol..  II.  ji  method 
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method  of  reducing  the  luxation  by  fatiguing  the  nnusdes, 

(See  p.  56),  ii.  73. 
censurable  practice  of  reducing  these  luxations  by  a  blow  of 

the  fist,  ii.  73. 

practice  of  the  ancients,  of  using  pieces  of  stick  as  levers  be- 
tween the  great  molares,  to  depress  the  lower  jaw ;  the 
modern  process  preferable,  ii.  73. 

In  dislocations  of  one  condyle  only,  little  modification  of  the 
treatment  is  required,  ii.  74. 
Luxation  :  rarely  accompanies  Fractures,  i.  19,  50. 

— question  of  the  treatment  of  such  cases  when  they  occur  j 
■whether  the  dislocated  fragnnent  sl)ould  be  7?ri^  replaced, 
or  not  till  the  consolidation  of  the  fracture  is  effected, 
1.51. 

the  head  of  a  luxated  bone  may  be  mistaken  for  exostosis ; 
instance,  in  dislocation  of  the  clavicle,  i.  354. 

Luxation  described :  divided  into  complete  and  incomplete, 
ii.31. 

the  previous  anatomical  knowledge  necessary  to  consider  the 

nature  of  this  affection,  ii.  31,  32. 
luxations  afford  both  general  and  specific  characters,  ii.  32. 
See  the  articles  Differences  ;  Symptoms ;  Prognosis ;  and  Treat' 

ment» 

Metacarpus:  fractures  of  these  bones  rarely  occur,  i.  1 78. 
these  fractures  always  caused  by  a  force  immediately  applied  ; 
almost  in  all  cases  several  of  the  bones  are  fractured  at 
once,  i.  178. 

—case,  however,  of  a  fracture  of  a  single  one,  i.  178. 
comminutivc  fracture  frequently  renders  amputation  neces- 
sary, i.  179. 

These  bones  arc  never  luxated:  the  ligaments  of  their  arti- 
culations may,  however,  be  torn;  treatment,  ii.  149. 

'  different 
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different  liability  of  each  bone  to  luxation,  ii.  150. 
Metatarsus',  the  bones  of,  susceptible  only  of  comminutive 
fracture^  i.  302. 
treatment,  the  same  as  of  those  of  the  Hand  (p.  177,  &c.), 

i.302. 

These  bones  cannot  be  luxated^  ii.  206. 
Muscles:  their  powerful  effects  in  the  derangement  of  the 

fractured  portions  of  a  bone,  i.  14. 
three  different  cases  of  this ;  all  instanced  in  the  muscles  of 

the  thigh,  i.  14. 
— I,  case  of  muscles  attached  to  both  the  portions  j  instances, 

i.  15. 

— 2,  muscles  inserted  into  the  lower  portion,  or  the  limb 
with  which  it  articulates;  instances,  i.  11;,  16. 

—3,  muscles  inserted  into  the  superior  fragment ;  instance, 
i.  17. 

Neck  of  the  femur  ;  On  the  Fractures  of,  i.  194. 

these  fractures  most  frequently  take  place  in  its  middle 

part ;  exist  within  the  articulation  ;  and  arc  almost  always 

transverse,  i.  194. 
— another  species,  which  takes  place  outside  the  articulation, 

near  the  union  of  the  bone  with  its  trochanters,  and  some- 
times between  these  two  eminences,  i.  195. 
—instance,  of  fracture  below  the  orbicular  ligament,  i.  19^. 
——remarkable  instance,  of  a  double  fradture,  one  inside  and 

one  outside  that  ligament,  i.  196, 
fracture  of  the  neck  of  the  femur  sometimes  complicated  with 
^  that  of  the  great  trochanter,  vel-y'  rarely  with  contusion  ; 

may  be  comminutive,  from  a  gun-shot  wound,  i.  196. 
case  of  decollation  of  the  epiphysis,  i.  196. 
— ^progress  of  ossification  in  the  superior  extremity  of  the 

femur,  from  infancy,  i.  197. 

X  z  ^possibility 
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(Neck  of  the  femur:  its  fractures.  Contimied.) 
—possibility  of  this  species  of  disjunction  in  the  early  part 

of  life ;  its  diagnosis,  treatment,  and  prognosis,  1.  197, 

198. 

predisposing  causes  of  tfiese  fractures;  brittlcncss  of  tfie  bones, 

vices  of  the  constitution,  caries,  rickets,  i.  ig8,  199. 
— venereal  disease,  i.  199. 

exciting  causes :  a  fall  on  the  great  trochanter  ;  or  a  fall  on 
the  feet  or  knees,  i.  199^  200. 

— ntiariner  in  which  the  fracture  i^  produced  in  each  of  these 
two  cases,  i.  200. 

these  fractures  are  never  direct,  but  the  contusion  may  never- 
theless be  considerable,  i.  201. 

always  attended  with  derangement,  though  this  may  not  ensue 
for  several  days  after  the  fracture,  i.  201. 

—the  delay  in  this  circumstance  may  be  produced  by  the  re- 
sistance of  the  orbicular  ligament,  or  of  the  roughness  of 
the  surfaces  of  the  pieces  (See  p.  194),  i.  20Z. 

—derangement  in  fractures  within  the  articulation,  and  in 
those  outside  it,  i.  203. 

—causes  of  derangement ;  the  weight  of  the  body,  but  prin- 
cipally muscular  action,  i.  203. 

— derangement  in  the  circumference  ;  that  in  an  outward 
direction,  caused  by  the  weight  of  the  part,  i.  204. 

.  that  in  an  inward  direction:  its  cause;  its  possibility 
ascertained  by  observation  ;  its  proportion  to  the  outward 
direction,  i.  204,  205. 

Diagnosis  ;  resemblance  of  the  symptoms  to  those  of  luxation, 
has  occasioned  frequent  mistakes,  i.  205. 

the  sensible  signs  alone  to  be  depended  upon,  i.  206. 

— the  shortening  of  the  limb  j  cautions  in  ascertaining  this 
sign,  i.  206. 

. — position  of  the  foot,  the  knee,  and  the  Jeg,  i.  207. 
—of  the  heel ;  seldom  placed  so  high  as  above  the  ankle 

of  the  other  foot,  i.  207. 

A  —restoring 
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(Neck  or  the  femur  :  its  fractures.  Continued.) 
—restoring  the  limb  to  its  natural  length  and  direction,  and 

the  foot  to  its  position ;  sensible  signs  observed  in  those 

operations,  (crepitation,  which  is  audible  in  the  former ; 

and  diminution  of  the  arch  described  by  the  great  tro- 
chanter, in  the  latter,)  i.  207  to  209. 
— alterations  in  the  appearance  of  the  trochanter  and  of  the 

buttock,  in  fracture  outside  the  articulation,  i.  209. 
—impossibility  of  raising  the  member  all  at  once,  a  constant 

sensible  sign,  i.  209. 
— a  distinctive  sign  proposed  by  Louis;  unfounded,  and 

otherwise  inadmissible,  i.210. 
the  signs  by  which  the  different  species  of  luxation  may  be 

distinguished   from  fracture ;    i,  luxation  iipward  and 

outward,  i.  21 1. 
• — 2,  luxation  inward  and  upward,  i.  211. 
—3,  lyixations  downward,  i.  212. 
—4,  the  secondary  or  spontaneous  luxation,  i.  212. 
. — fractures,  however,  with  very  little  or  no  derangement 

sometimes  difficult  to  be  ascertained  or  distinguished ; 

instance,  i.  213. 
recapitulation  of  the  distinctive  sensible  signs  of  fracture, 

i.  214. 

when  doubt  is  entertained,  the  apparatus  should  be  applied, 
i.  215. 

Prognosis,  very  difficult  to  establish,  i.  215. 

differences  of  opinion  on  that  subject ;  importance  of  a  right 

decision  on  these,  as  it  will  direct  the  whole  treatment, 

i.  216. 

I,  opinion  of  those  who  affirm  that  the  consolidation  of  the 
fracture  cannot  be  at  all  effected  ;  arguments  of  the  as- 
sertors  of  an  osseous  juice  (See  p.  59),  and  of  the  fa- 
vourers of  Duhamel's  theory  (See  p.  61);  both  these 
parties  answered,  by  facts  and  experience,  i.  zi6,  217. 

— argument  founded  on  a  want  of  a  sufficient  degree  of 

X  3  vitality 
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(Neck  of  the  femur  :  its  fractures.  Continued.) 
vitality  in  the  superior  fragment ;  answered,  by  the  in- 
stances relied  on  for  its  support  having  been  drawn  from 
cases  of  the  complete  rupture  of  the  orbicular  ligament, 
or  of  old  age  (See  p.  66),  i.  217  to  220. 

2,  opinion  of  those  who  affirm  that  the  shortening  of  the 
limb  can  by  no  means  be  prevented ;  their  different  theories 
on  the  cause  of  this  supposed  inevitable  consequence, 

i.  22Q. 

— wi'iters  by  whom  this  opinion  has  been  adopted  :  contra- 
dicted by  many  instances  ;  one  adduced,  i.  221,  222. 
conclusion,  i.  222. 

Motion  of  the  parts  to  be  particularly  avoided  during  the 
treatment  of  these  fractures,  as  tending  to  retard  the  na-  • 
turally  slow  formation  of  the  callus  there,  i.  223. 

Principal  objects  to  which  the  attention  should  be  directed  in 
treating  these  fractures  :  i,  setting  the  bone;  application 
of  the  united  force  of  several  assistants  in  effecting  extcn- 
si'ion,  i.  223. 

— previously  to  extension,  the  derangement  in  the  circum- 
ference should  be  corrected,  i.  224. 
—coaptation  totally  useless,  i.  224. 

— treatment  if  on  the  first  attempt  at  extension  the  muscles 

contract  powerfully,  i.  225. 
a,  keeping  the  pieces  in  their  place ;  difficulty  of  this  point, 

i.  225. 

—  (question  of  the  position  considered :  the  half-bent  state 
to  be  totally  rejected  ;  proper  position,  i.  226.) 

— numerous  contrivances  for  this  purpose;  examination  of 
these  :  (first)  of  those  which  do  not  effect  any  extension, 
i.  226. 

 the  spica  bandage  of  the  groin,  i.  227. 

f  the  eighteen  tailed  bandage,  assisted  by  the  fanons  or 

faux-fanons,  i.  228. 

---long 
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(Neck  of  the  ffmur  :  its  fractures.  Continued.) 

 lonp,  splints ;  and  some  other  expedients :  all  ineffectual, 

i.  228,  229. 

 metlv.^d  of  Fonbert ;  by  continual  resetting,  i.  230. 

I  method  of  Brunningbausen,  i.  231. 

—  (secondly)  contrivances  for  effecting. perpetual  extension; 

'   their  application,  and  purpose;,  i.  232. 

 the  bed  of  Hippocrates ;  and  the  Glossocoraon  used  by 

the  ancients,  i.  233. 
 method  of  Avicetina  and  others,  of  fastening  the  bands 

for  extension  to  the  head  and  foot  of  the  bed,  i.  233, 

234- 

—use  of  a  pulley  and  weight,  i.  234. 

—machine  of  Bellocq,  i.  235. 

 machine  of  Hook,  perfected  by  Aitken,  i.  235. 

 particular  account  of  Desaiilt's  apparatus ;  and  its  ap- 
plication, i.  236  to  239.    Its  disadvantages,  240  to  242. 

 -improved  and  perfect  apparatus  of  Boyer  described ;  and 

its  application,  i.  242  to  345. 

——cautions  in  the  use  qf  the  two  last,  i.  245. 

3,  removing  any  unfavourable  symptoms :  topical  appli- 
cations J  contusion  and  violent  inflammation ;  regimen, 
i.  246. 

Question  whether  in  these  fractures  internal  remedies  ought 
to  be  resorted  to  for  accelerating  the  consolidation ;  as, 
rich  gelatinous  food,  osteocolla,  or  spirituous  liquors, 
i.  246  to  248. 

— nourishment  easy  to  digest,  and  spirits  in  moderate  quan- 
tities, useful,  i.  24.8. 
time  of  consolidation,  i.  248. 

a  stiffness  in  the  articulation  not  much  to  be  apprehended, 
j.  249. 

in  some  cases  the  improved  method  cannot  be  adopted, 
i.  250. 

X  4  consequences 


ANALYTICAL  INDEX. 


(Neck  of  the  femur:  its  fractures.  Continued.) 
consequences  which  would  follow  if  the  patient  were  aban. 
doned  to  nature,  i.  250. 

For  its  Luxations^  See  the  article  Femur. 
Necrosis:  strictly  analogous  to  gangrene  of  the  soft  parts; 
essentially  different  from  caries,  i.  311,  327. 

^ones  which  it  most  frequently  attacks ;  it  may  b?  either  par- 
tial, or  extend  to  the  whole  substance,  i.  3 1 1. 

of  long  bones,  the  middle  part  is  most  subject  to  it;  and  never 
the  articulations,  i.  312. 

•when  the  necrosis  is  superficial,  the  superior  lamella:  are 
separated  after  a  suppuration,  i.  3 1 2. 

progress  of  the  affection  in  a  broad  bone,  i.  313. 

— in  complete  necrosis  of  a  long  bone,  i.  313. 

 separation  of  the  periosteum  from  the  diseased  portion ; 

this  IS  analogous  to  the  process  of  mortification  in  the  soft  . 
parts,  but  is  performed  much  more  slowly,  i.  314. 

causes  of  necrosis  ;  internal,  and  external,  i.  315. 

general  diagnosis,  i.  315,  316. 

|)rognosis ;  varies,  according  to  the  bone  affected  and  to  cir- 
cumstances of  complication,  i.  316. 
' — in  partial,  and  in  large,  affections  of  flat  or  long  bones, 

—in  cases  where  the  dead  bone  is  entirely  included  in  that 
newly  formed,  i.  317. 

in  this  affection,  nature  must  be  left  to  her  own  operations  ; 
the  assistance  of  art  is  confined  to  extracting  the  dead  por- 
tions, i.  318. 

treatment  in  necrosis  of  broad  or  flat  bone?  j  as,  one  of  the 
large  bones  of  the' skull,  i-  319. 

■  one  of  the  bones  of  the  cranium,  i.  320. 

— of  the  exterior  lamelljE  of  a  long  bone,  the  same,  i.  321. 
*-in  necrosis  of  the  entire  body  of  a  long  bone,  i.  322. 

 the 
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(Necrosis.  Continued.) 

 tlie  extraction  of  the  dead  bone  from  within  the  ossified 

periosteum  in  this  case,  is  a  painful  and  hazardous  pro- , 
cess,  i.  322.  ^ 

method  of  perforoiing  this  operation,  when  determined 
on,  i.  323. 

—should  not  be  had  recourse  to  without  the  matiirest  de- 
liberation, i.  325. 
Nose  ;  the  bones  of,  much  exposed  to  Fracture,  i.  81. 

most  fre^quent  kinds  of  fractures,  i.  81. 

case  where  the  soft  parts  are  not  divided,  nor  the  fragments 
displaced,  i.  82. 

comminutive  fracture ;  treatment,  and  operation,  for  its  re- 
establishment,  i.  82.  ' 

—in  this  fracture  with  depression  of  the  splinters,  the  frag- 
ments should  be  adjusted  without  waiting  the  disappear- 
ance of  the  inflammation,  i.  83. 

fracture  of  these  bones  sometimes  attended  with  veiy  dan- 
gerous symptoms,  i.  83. 

—this  etiology,  however,  applicable  only  to  persons  advanced 
in  age,  i.  84. 

Ohlitiue  fracture  defined,  j.S. 

more  dangerous  than  the  transverse;  the  greater  the  obliquity, 
the  greater  the  danger,  i.  29. 
Olecranon :  analogy  between  the  fractures  of  this  bone  and  those 
of  the  patella,  i,  170. 

—the  former  almost  always  occur  at  its  base,  and  most  fre- 
quently from  some  external  force,  i.  ' 

signs  of  these  fractures,  i.  171. 

—may  be  thus  easily  distinguished  from  a  luxation  of  the 

cubitus  backward,,  i.  171. 
treatment;  application  of  compresses,  bandages,  &c.  i.  171 

time 


34 


ANALYTICAL  INDEX. 


(Olccramn:  fracfurei  of.  Continued.) 
time  of  re-establibhment ;  gentle  motion  to  be  commenced 
earlier,  i.  174. 

grievous  nature  of  compound  fractures ;  treatment,  i.  175, 
protracted  inflammation,  i.  176. 
Osseous  juice',  an  efTusion  of,  supposed  by  the  ancients  to  be 
the  efficient  cause  of  the  consolidation  of  fractures,  i.  59 
to  61. 

OsTEO-sARcoMA  :  different  species  into  which  this  disease  is 
sometimes  divided,  i.  364. 
1,  the  osteo-sarcoma,  peculiarly  so  called,  i.  365. 
a,  the  spina  ventosa,  or  poeddrthrocace,  i.  365. 
general  diagnosis,  i.  366. 

each  species  is  usually  dangerous ;  effects  of  venereal  affec- 
tions in  producing  it ;  swellings  of  the  phalanges  of  the 
fingers  and  toes  are  the  least  dangerous,  i.  366. 

the  treatment  in  aggravated  cases ;  amputation,  if  practicable, 
i.367. 

in  the  real  osteo-sarcoma,  even  amputation  may  be  ineffectual 

to  prevent  a  return  of  the  affection,  i.  367. 
remarkable  instance  of  the  second  species  ;  in  the  conversion 

of  the  bones  and  surrounding  parts  into  a  gelatinous  mass, 

i.  368  to  37a. 

Parii  Ambrose;  his  case,  of  a  complicated  fracture  of  the  leg, 
i.  13. 

Patella;  the  Fractures  of,  may  be  either  transverse  or  ob- 
lique, i.  252. 

the  transverse  frequently  occasioned  by  contraction  of  the 

extensor  muscles  of  the  leg,  i.  252. 
— explanation  why  that  cause  does  not  rather  rupture  the 

tendon  of  the  extensors  of  the  leg,  and  the  inferior  ligament 

of  the  patella,  i.  252. 
-—this  effect,  in  reality,  is  sometimes  produced ;  but  the 

symptoiDJg 
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(Patella  :  fractures  of.  Continued.) 
symptoms,  prognosis,  indications,  and  treatment,  are  the 
same  in  both  cases,  i.  253. 
■ — illustration  of  the  manner  in  which  the  fracture  of  the  pa- 
tella is  caused  by  these  contractions;  as,  in  the  effort  to 
resist  falling,  i.  253. 
 the  same  violent  contraction  may  be  produced,  and  ac- 
companied by  the  same  effects,  in  leaping,  and  other  ex- 
ertions, i.  254,  255. 
fracture  occasioned  by  falling  on  the  knees,  or  by  the  violent 

impulsion  of  a  body  against  the  patella,  i.  256. 
transverse  fractures  always  attended  with  a  separation  of  the 
fractured  portions,  though  this  may  not  immediately  take 
place  J  remarkable  instance,  i.  257. 
—this  separation  is  produced  by  the  concurrence  of  two 
causes ;  the  contraction  of  the  extensor  muscles,  and  the 
flexion  of  the  leg,  i.  258. 
Diagnosis,  very  easy  :  as,  felling  without  the  power  of  ris- 
ing, or  of  moving  (when  raised  by  others)  except  back- 
ward by  drawing  the  feet  along  the  ground;  instance, 
and  treatment,  i.  259. 
further  signs :  depression  (instead  of  prominence)  on  the 
anterior  part  of  the  knee  ;  alterations  producible  in  the  re- 
lative position  of  the  fractured  portions,  i.  260. 
Consolidation  of  these  fractures:  question  whether  this  is 
effected  by  immediate  reunion,  or  by  means  of  a  liga- 
mentous substance,  i.  261. 
authorities  by  which  the  latter  theory  is  sanctioned,  i.  261. 
the  arguments  for  the  former,  i.  262. 

an  instance  :  the  theory  of  the  intervention  of  a  ligamentous 
substance  is  well-founded,  i.  262,  263. 

t\ie  organization  of  the  patella  is  in  no  manner  different  from 
that  of  other  bones,  and  the  peculiarities  in  the  consoli- 
dation of  its  fractures  ^rise  from  merely  mechanical  causes, 
).  263  to  265, 

erroneous 
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(Patet.la:  fracturef  of.  Continued.) 

crronequs  supposition  of  Callisen  as  to  the  imppdimcnt  to 
reunion  of  the  fragments;  its  sole  occasion  is  in  fact  the 
impossibility  of  peeping  them  in  contact  by  ^  proper  ap- 
paratus, i.  265,  266. 

nature  of  this  ligamentous  substance,  i.  ?60. 

i— when  it  is  long,  it  diminishes  the  muscular  aption,  and  the 
strength  of  the  knee  J  instances,  i.  267. 

Objects  of  attention  in  the  treatment;  the  principal  is,  the 
diminution  of  the  interval  between  the  pieces,  i.  268, 

previous  means  to  prevent,  qr  remove,  inflaramationj  i,  the 
preventives,  i.  268. 

— 2,  the  remedies :  immersion  in  cold  water,  useful ;  leeches, 
injurious;  wet  compresses,  i.  269,  270. 

incases  of  excessive  contusion,  i.270,  271. 

application  of  the  apparatus  when  practicable  :  i,  position  of 
the  limb,  i.  272. 

— — position  alone,  without  confining  the  pieces,  is  insuffi- 
cient,!. 272. 

—2,  bandages ;  that  in  the  form  of  the  figure  8  is  inconve- 
nient and  injurious,  i.  273. 

 'principles  of  a  proper  bandage,  i.  274.' 

•  its  application,  i.  274  to  276. 

— some  advantage  might  be  drawn  from  a  knowledge  of  the 

numerous  exploded  apparatus,  1.2^77. 
— another  apparatus  described,  consisting  of  a  trough^  &c. 

i.  277,  278. 

— method  of  some  authors,  to  use  no  sort  of  bandage,  but 
permit  the  ligamentous  substance  to  be  lengthened ;  mis- 
chievous effects  of  this  treatment,  i.  279. 

pf  Luxations  of  this  bone ;  may  take  place  in  four  directions, 

ii.  185 

J,  downwards;  this  can  exist  only  with  a  transverse  rupture 
of  the  tendon  of  the  extensor  muscles  of  the  leg,  ii.  185. 

2,  upwards ; 
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(Patella  :  luxations  of.  Continued.) 

2,  upwards ;  this  may  depend  6n  a  rupture  of  the  inferior 
ligament  of  the  patella,  ii.  185. 

3,  inwards  ;  a^nd  4,  outwards  :  a  predisposition  to  these  may 
be,,  a  great  relaxation  of  the  inferior  ligament ;  instance, 
ii.  186. 

—of  these  two,  the  Outward  is  the  most  frequent;  its  cause, 
ii.  186. 

.——it  may  he  favoured  by  a  depression  of  the  external  con- 
dyle of  the  femur;  instances,  ii.  187. 
—-—instance  of  luxation  in  this  direction  occasioned  by  a 
gun-shot  wounci,  ii.  187. 

 in  this  luxation  the  bone  is  easily  replaced,  but  difficultly 

kept  in  its  situation,  ii.  188. 

-the  outward  luxation  may  be  either  complete  or  incom- 
pl'cte :  it  is  seldom  complete ;  instances,  however,  ii.  i88, 
189. 

—symptoms,  and  process,  of  outward  luxation,  ii.  190. 
—Inward  luxation  ;  its  symptoms,  ii.  191, 
Complete  luxations  can  occur  only,  in  certain  circumstances, 
ii.  191. 

In  every  species,  reduction  to  be  effected  as  soon  as  possible; 
method,  ii.  191. 

— symptoms  of  reduction ;  and  after- treatment,  ii.  igz. 
Pelvis:  On  the  Fr<7f^«m  of  the  bones  of,  i.  120.  Seethe 
articles  Coccygis ;  Innotninata  ossa  ;  and  Sacrum. 

artificial  means  are  of  small  effect  in  these  fractures,  and  evea 
general  treatment  not  always  efficacious,  i.  126. 

None  of  the  assemblage  of  bones  which  form  the  pelvis  are 
susceptible  of  a  true  Luxation  :  See  however,  on  this  sub- 
ject, the  above-mentioned  three  articles,  and  also  the  ar- 
ticle Ribs. 

Periosteum :  theory  vt^hich  attributes  to  this  membrane  the  con- 
solidation of  fractures,  i.  6i. 

Periostosis ; 
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Perlostosis  ;  a  species  of  exostosis,  i.  350. 

its  distinguishing  marks,  from  those  of  that  disease  strictly 
so  called,  i.  353. 
Phalanges  of  the  Fingers :  the  fracture  of  these  bones  always 
attended  with  contusion  ;  signs  of  fracture,  i.  179,  180. 
longitudincll  derangement  very  rare,  the  horizontal  is  almost 
the  only  one  observed  ;  operations  of  setting,  and  dressing, 

i.  180. 

lime  of  re-establishment,  i.  180. 

treatment  in  cases  of  the  extremities  being  crushed,  or  bruised 

by  a  folding-door,  i.  181. 
— if  the  last  phalanx  alone  is  crushed,  much  better  to  ampu- 
tate at  once,  i.  181. 
of  luxatiotis :  the  first  phalanges  may  be  luxated  backwards^ 

hut  not  forwards,  ii.  150. 
luxations  inwards  can  occur  only  in  the  first  phalanges  of 

the  thumb  and  little  finger  ;  outwards,  in  the  first  phalanx 

of  the  thumb  alone,  ii.  151. 
— this  last-mentioned  phalanx  the  most  exposed  to  luxations 

backwards ;  their  process,  and  signs,  ii.  151. 
their  prognosis,  ii.  151. 
 these  luxations  should  be  quickly  reduced  ;  method  of 

operation  proposed  by  Desault  in  a  case  of  this  kind, 

ii.  152. 

— the  reduction  not  so  easy  as  might  be  imagined,  ii.  152. 

method  of  reduction  in  various  of  these  luxations  j  and  after- 
treatment,  ii.  152,  153. 

See  also  i.  367,  ii.  237. 

phalanges  of  the  Toes :  susceptible  only  of  comminutive 

fracture^  i.  302. 
treatment,  the  same  as  of  those  of  the  fingers,  i.  302. 
cannot  be  luxated  by  external  violence,  ii.  206. 
— but  the  first  phalanx  of  the  great  tue  may  be  luxated  from 

the  first  bone  of  the  metatarsus ;  treatment,  ii.  206. 

r(siarthrocacc> 
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PceJarthrocace.    See^ the  article  Osteo-sarcoma. 
Position  of  a  fractured  limb  during  cure,  i.  35,  36. 
Pregnancy  ;  does  not  perceptibly  retard  the  consolidation  of  a 
fracture,  i.  30,  67. 
relaxation  of  the  articulations  of  the  ossa  innominata  during 
pregnancy  :  See  the  article  Innominata  ossa  (luxations). 
Prognosis :  of  fractures ;  different  according  to  various  circum- 
stances ;  as,  the  bone  fractured,  the  part  of  the  bone,  and 
the  direction  of  the  fractnre ;  instances  of  each,  i.  28,  zg. 
—according  to  the  points  of  complication,  i.  29. 
—according  to  the  health  and  age  of  the  individual;  iii- 
,      stances,  i.  30. 

In  Luxations :  dislocations  in  the  round  articulations  much 

less  dangerous  than  in  the  ginglymoidal,  ii.  46. 
the  difficulty  of  reducing  the  luxated  bone  renders  the  lux-^ 

ation  more  or  less  troublesome,  ii.  46. 
luxations  arising  from  certain  distempered  occasions  have 
worse  consequences  than  those  from  external  violence; 
and  if  accompanied  with  particular  circumstances  of  com- 
plication, render  the  prognosis  proportionately  more  un- 
favourable, ii.  47. 
Pultis  ossa :  See  the  article  Lmominata  ossa, 

Radius:  fractures  of  this  bone  more  frequent  than  those  of  the 
cubitus,  i.  165. 
visual  causes  of  these  fractures,  i.  165. 
signs  of  fracture,  i.  166. 

derangement,  can  only  be  in  the  direction  of  the  diameter  ; 
the  longitudinal,  however,  thought  possible  by  Petit, 
i.  167. 

extension  and  counter-extension,  i.  167. 

caution  in  the  application  of  compresses  and  bandages,  i.  168. 

method  of  cure,  &c.  (See  p.  164),  i.  168. 

For  luptatifns  of  this  bone.  See  the  aiticle  Fore-arm. 

Ribs  ; 
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KiBs;  On  the  Fractures  of:  the  middle  ribs  most  liable  to 
this  accident,  i.  no. 
the  part  fractured  is  generally,  near  the  middle  of  the  bone, 

i.  no.  . 

distinction  of  fractures  into  inwards  and  outwards,  i.  1 1 1. 
possible  complications,  i.  1 12. 
signs  of  these  fractures,  i.  112. 

derangement  of  the  fractured  portions :  cannot  take  place  in 

the  direction  of  the  diameter  of  the  bone,  nor  in  that  of 

its  axis ;  but  only  angularly,  i.  1 12. 
—experiments  on  this  subject,  i.  113. 
treatment  of  simple  fractures,  either  inwards  or  outwards ; 

baridages,  i.  114. 
— of  cases  where  the  violence  has  been  considerable,  and  the 

lungs  contused  or  lacerated,  i.  115. 
— of  the  case  of  emphysema,  in  its  different  stages,  i.  11^ 

to  1 18. 

the  cartilages  of  the  ribs ;  the  absurd  practice  for  raising 
"  depressed  ribs"  exposed,  i.  118. 

luxations  of  the  Ribs :  cannot  occur  ;  an  instance  which  has 
been  produced  to  the  contrary,  has  been  mistaWen,  and 
was  in'  reality  a  simple  fracture  of  the  posterior  extremity, 

ii.  89,  90. 

this  name  has  been  confounded  with  separations  of  the  dor- 
sal vertebrje  from  the  head  of  the  rib  by  caries,  ii.  gi, 

possible  separation  of  the  cartilage  of  the  sixth  true  rib  from 
that  of  the  seventh  by  contraction  of  the  pectoralis  major; 
depression  of  the  other  cartilages,  and  of  the  appendix 
xyphoides  (See  i.  109,  118),  ii.  91. 
~  Rickets  :  the  enlargement  of  the  ends  of  bones  of  ricketty 
persons  may  be  mistaken  for  exostosis,  i.  354. 

persons  who  have  suflered  by  rickets  in  their  infancy,  may 
be  attacked  again  with  this  disease  after  puberty,  ii.  i. 

it 
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it  sometimes  affects  the  bones  of  the  foetus,  but  most  generally 
appears  from  the  sixth  or  seventh  to  the  fourteenth  or 
fifteeutii  month  after  birth ;  difficult  cutting  of  the  teeth 
has  been  considered  as  a  cause,  ii.  i . 

uncertain  whether  it  is  a  primary  affection,  or  a  symptom  of 
either  scrofula,  lues,  or  scurvy  j  a  great  connexion  appears 
between  it  and  scrofula,  ii.  z. 

progress  of  the  disease,  ii.  2. 

— sometimes  extends  to  produce  caries  in  the  bones,  or  white 

swelling  in  the  joints,  ii.  3. 
the  vertebral  column  particularly  liable  to  this  affection,  ii.  3. 
its  effects,  when  general,  on  the  different  bones  of  the  body, 

ii.  4,  5. 

conjectures,  and  queries,  as  to  the  proximate  cause  of  rickets, 
ii.  5. 

appearance  of  the  different  parts,  on  anatomical  inspection 

after  death,  ii.  6. 
opinions  as  to  the  cause  of  the  cumture  of  the  bones ;  opinion 

of  Glisson,  attributes  it  to  the  irregular  accumulation  of 

the  humours,  ii.  7. 
—of  Mayow ;  to  the  tendons  being  dry  and  shortened,  ii.  7. 
— may  be  more  probably  deduced  from  the  effect  of  the 

weight  of  the  body,  and  muscular  contraction,  ii.  S. 
hereditary  in  some  families ;  may  in  some  such  instances  be 

traced  to  a  venereal  taint,  ii.  8. 
influence  of  dentition  on  the  production  or  progress  of  this 

disease^  considered,  ii.  g. 
— it  is  singular  that  the  teeth  preserve  their  hardness,  ii.  9. 
prognosis  always  unfavourable,  ii.  g.  ' 
the  crisis  of  puberty,  or  sometimes  the  diseases  to  which 

children  are  subject,  arrests  the  progress  of  the  complaint, 

ii.  10. 

treatment :  no  medicine  of  efficacy  known ;  general  treatment 

principally  advantageous,  ii.  10. 
VOL.  II.  Y  _airi 
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— air,  and  diet ;  exposure  to  the  sun  ;  materials  of  the  bed, 
and  position  of  the  patient  if  very  young  ;  chairs;  walk, 
ing  to  be  avoided,  ii.  ii,  12. 

— frictions  useful,  ii.  12.  * 

— clothing,  ii.  12. 

— qualities  of  nurses  (of  children  at  the  breast)  ;  food  for 

weaned  children  ;  exercise,  ii.  13. 
partiaular  remedies :  in  complaints  from  dentition  ;  or  in 

worms,  ii.  13. 

— this  last  complaint  very  common  in  ricketty  patients  ;  its 
signs,  ii.  14. 

means  of  discussing  the  swelling  of  the  mesenteric  glands  ; 
tickling  every  day,  to  produce  hearty  laughter,  vejy  useful, 
ii.  14. 

if  procetdin^  in  any  degree  from  syphilis  or  scrofula,  the 

treatment  for  those  diseases  to  be  recurred  to,  ii.  14. 
it  would  be  a  principal  object,  if  practicable,  to  restore  the 

hardness  of  the  bones  (See  i.  i) ;  madder  has  no  effect  in 

this  purpose,  ii.  15. 
the  great  end,  thus,  is  to  restore  general  health  and  strength, 

ii.  15. 

mechanical  means  are  ill  adapted  for  this  disease,  ii.  15,  16. 
Roller  ;  its  inefficacy  for  the  purposes  to  which  it  is  applied  in 
the  treatment  of  fractures,  i.  37, 

Sac-rum;  this  bone  not  much  exposed  to  fractures,  i.  120. 
treatment,  in  those  accidents,  i.  121. 
Not  capable  of  luxation^  ii.  84. 

case  of  relaxation  of  the  sacro-iliac  synchondrosis :  See  the 
3.i  t\c\e  Jmomiaata  ossa,  (luxation). 
Scapula;  this  bone  not  much  exposed  to  fracture,  from  its 
position,  i.  127. 
— its  different  parts,  however,  vary  in  this  respect,  i.  127. 

these 
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these  J'ractures  always  accompanied  with  considerable  con- 
tusion, i.  1*8. 

the  longitudinal  fracture  less  frequent  than  the  transverse, 

and  causes  very  little  derangement,  i.  128. 
derangement  in  transverse  fractures,  or  of  the  acromion  and 

inferior  angle,  i.  128. 
— in  fractures  of  the  coracoid  process,  i.  129. 
signs  of  these  different  fractitres ;  the  longitudinal,  difficultly 

tlistinguished,  i.  129. 
— the  transverse,  more  easily,  i.  129. 

— the  fracture  of  the  inferior  angle,  manifested  by  the  con- 
siderable derangement,  i.  130. 

—that  of  the  acromion,  very  easily,  by  a  combination  of  cir- 
cumstances, i.  130. 

the  contusion  attending  these  fractures,  the  most  dangerous 
symptom  ;  abscesses,  i.  130. 

apparatus  for  fixing  the  arm  steady  during  the  cure,  i.  131. 

treatment  in  fractures  of  the  inferior  angle,  i,  131,  132,  • 

— of  the  acromion,  i.  132.  - 

time  of  consolidation,  i.  133. 

— in  fractures  of  the  acromion  continue  the  bandage  a^little 

longer,  i.  133. 
general  remedies;  as,  blood-letting,  &c.  i.  134. 
these  fractures  seLdojti  dangerous ;   instance,  however,  In 

which  it  was  found  necessary  to  trepan,  i.  134. 
Siultet^s  bandage',  its  construction,  application,  and  superior 

advantages,  i.  39,  40. 
Scurvy  ;  its  powerful  influence  in  retarding  the  consolidation 

of  fractures,  i.  30,  ii.  19. 
appearance  of  the  bones  .of  a  scorbutic  person,  when  boiled, 

ii,  19. 

Signs  of  fractures :  the  sensible  signs  can  alone  give  certainty 
of  a  fracture,  i.  23. 

Y  2  cautioni 
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cautions  in  judging  from  the  relative  shortness  of  the  limb, 
i.  24. 

judgments  from  the  change  of  form  and  direction  of  the 

members,  i.24. 
derangement  of  the  fragments  sometimes  perceptible  by  th$ 

fingers,  i.  25. 

crepitation  the  most  general  distinctive  symptom,  i.  25. 
cases  which  preclude  any  certainty  of  decision  :  as,  depth  of 

fleshy  parts;  double  bones j  or  inflammatory  swelling, 

i.  26,  27. 

— treatment  on  such  occasions,  1.  27. 

Signs  of  luxation :  See  the  article  Symptoms. 
Simple  fracture  defined,  i.  18. 

its  general  treatment,  i.  49. 
Species  of  fractures',  distinction  of  five  different,  i.  5« 

1,  as  to  the  bone  affected,  i.  6. 

— the  broad  bones  not  much  exposed  to  this  accident,  i.  6. 
— the  short  ones  still  less  so,  and  almost  always  by  muscular 

contraction  alone,  i.  6. 
—the  long  bones  very  liable,  1.  6. 
a,  a5  to  the  part  of  the  bone,  i.  7. 

—in  the  point  of  bisection,  generally ;  more  or  less  near,  or 
even  at,  the  extremities ;  or  in  different  points  at  once, 
1.7. 

— this  distinction  is  of  real  and  great  importance,  i.  7. 

3,  as  toihe  direction  of  the  fracture,  i.  8. 

— the  transverse,  the  oblique,  and  the  comminutive  fracture, 
i.  8. 

•—the  further  distinction,  of  longitudinal  fracture,  is  inad- 
missible, i.  g. 

4,  as  to  the  relative  situation  of  the  fractured  portions,  i.  10. 
—causes  and  varieties  of  their  derangement  (See  the  article 

Derangement)^  i.  10. 

5,  distinction 
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{Species     fractures.  Continued.) 

5,  distinction  between  simple  and  compound  f;-actures  j  de- 

scriptign  of  each,  i.  i8. 
Fractures  are  rarely  accompanied  with  luxation,  i.  ig, 
they  may  be  accompanied  with,  or  may  produce,  other 

morbid  affections;  instances,  i.  19. 
the  distinction  of  fractures  into  complete  and  incomplete  ia 

unfounded,  i.  ig. 
Species  of  luxations :  See  the  article  Differences. 
Spina  ventosa.    See  the  article  Osteo-sarcoma. 
Spinal  processes,  marrow,  &c.  See  the  article  Vertebra. 
Splints ;  their  comparative  utility  in  the  treatment  of  fractures, 
i.41. 

materials;  and  length  and  construction  for  different  parts, 
i.  41,  42. 

iheir  method  of  action ;  they  prevent  derangements  in  the 
direction  of  the  diameter,  angularly,  and  (if  properly  ap- 
plied) in  the  circumference,  i.  43. 

—derangement  in  the  direction  of  the  axis  in  oblique  frac- 
tures, and  derangement  in  oblique  fractures  of  the  cla- 
vicle, almost  impossible  to  be  prevented  by  splints  alone, 
'•44>4S- 

importance  of  attention  to  filling  the -different  inequalities 
and  depressions  of  the  limb  with  proper  soft  substances  ; 
tape,  as  an  external  binding  for  the  whole  apparatus,  pre- 
ferable to  strips  of  linen,  i.  48. 
Spontaneous  luxations  of  the  femur;  Called  also  Secon- 
dary, ii.  170. 

two  principal  varieties :  First  variety  ;  from  the  swelling  of 
the  cartilages,  and  the  enlargement  of  the  glands  in  the 
interior  of  the  articulation,  ii.  171. 

—this  variety  may  be  produced  by  an  external  cause,  ii.  171. 

— its  ordinary  process,  ii.  172. 

—symptoms,  and  consequences,  ii.  178,  173, 

"—appearance  on  opening  the  body  after  death,  ii.  174. 

Y  3  Second 
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Second  variety,  from  c-y  ies  of  the  circumference  of  the  ace- 
tabulum, or  head  of  the  femur;  its  symptoms,  progress, 
and  appearance  on  opening  the  joint,  ii.  174,  175. 

Other  causes  of  both  varieties;  scrofula  especially,  ii.  175. 

— objections  of  those  who  think  an  internal  cause  absolutely 
necessary,  ii.  176. 

Petifs  explanation  of  the  manner  in  which  these  luxations 
take  place,  ii.  176. 

— futility  of  this  explanation,  ii..  1 77. 

'  Prognosis;  different  according  tp,  the  age  and  constitution  of 
the  patient,  the  species  of  luxation,  its  continuance,  an4 
cause,  ii.  178. 

Treatment :  the  principal  object  is  to  prevent  the  spontaneous 

luxation;  method,  li.  1 79.   "  .'  t  ,1.; 

— if  a  constitutional  taint  is  suspected,  the  remedies  must  be 

directed  to  this,  ii.  179. 
— good  effects  of  a  large  bfister  on  the  hipi  ii.  18b.  '    '  ; 
when  these  means  fail,  the  progress  :of  the  disease  should  be 
arrested  by  favouring  the  attachment  of.  the  head  of  the 
femur  to  the  bones  of  the  ptflvis  j  treatment,  ii.  iStui  •• 
, — if,  nevertheless,  abscesses  are  formed,  their  opening  should 
be  retarded,  ii.  181.       ' '  o;  noilii-.  ■        j:;.;..;..  ... 
•  ——-treatment  •  vj',hen  fiitulaui  .-opeiiirgs  ate  jCStiblished, 
'  i^;iS2.       .  .    .    '       -■■  y:<.r,--.' y   ■  '  ■      ;■  . 

The  luxation  downwards  ^nd  inwards  less  frequent  tlian  that 
upwards  and  outwards ;  instance,  however,  of  the  former, 
ii.  183.  .  ■•  ,•  . 

— its  treatment,  and  consequenci^s,  iii  184.       .  ! . 
SpRA^Nfi,;.  definition  of  this  term,  ii.  zi. 
different  sorts  of  articulations  more  or  less  jiabk  to  this  ac- 
cident, ii,  4i.  :  ' 
nature  of  the  affection  e;<plaiDedj  iij  22. 
— appearances  which  immediately  follow  It,  ii.  23. 
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time  of  re-establishmeni ;  in  cases  of  slight,  or  of  more  con- 
siderable, injury,  ii.  24. 
diagnosis,  ii.  24. 

prognosis,  unfavourable  according  to  circumstances,  ii.  zj. 

treatment,  varies  according  to  the  continuance  of  the  affec- 
tion ;  if  adopted  immediately,  apply  cold  water  or  pow- 
dered ice  for  a  considerable  lengtjh  of  time,  except  in  cer- 
tain cases,  ii,  25,  26. 

absurd  practice  of  ignorant  bone-setters,  ii.  27. 

the  repellent  mode  cannot  succeed  if  an  intei'val  of  twelve 
hours  has  elapsed  :  treatment  in  this  case  ;  bleeding,  emol- 
lient cataplasms,  resolvents,  solvents,  ii.  27,  28. 

— long  inactivity,  and  posture,  of  the  limb  ;  application  of  a 
roller,  ii,  a8. 

serious  ultimate  consequences  of  bad  treatment  in  any  re- 
spect, ii.  29. 

dangerous  nature  of  this  affection,  so  trifling  in  the  eyes  of  the 
vulgar,  ii.  30. 

treatment  of  the  bad  symptoms  succeeding  to  sprains,  ii.  30. 
Sprain  of  the  foot,  haw  distinguished  from  luxation  back- 
wards, ii.  203. 

Staysy  a  frequent  cause  of  deformity  in  children,  or  of  dangerous 
disease,  ii.  264. 

cases,  however,  in  which  stays  of  a  certain  constructior>  may 
serve  to  correct  disproportions,  ii.  z6^  to  268. 
Sternum:  this  bone  not  much  liable  to  fractures;  different 
ways^,  however,  in  which  they  may  happen,  i.  106. 

1,  by  extension  operating^  on  both  extremities  of  the  bone  j 
instance  (produced  by  the  violent  action  of  muscles), 
I.  106. 

2,  by  the  immediate  action  of  an  external  cause  j  its  atten- 
dant circumstances,  i.  107. 

(jffusionsof  blQod.atrendin,g  solutions  of  continuity,  however 
abundant,  celdom  dangerous,  i.  107. 

4  simple 
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simple  fracture;  its  signs,  and  treatment,  i.  108. 

complicated  fracture;  treatment,  i.  108. 

-—trepanning  seldom  necessary ;  very  great  care  in  perform- 
ing this  operation,  i.  log. 

affections  of  the  appendix  xyphoides,  i.  log. 
Snuaddling-clotheSf  a  very  productive  cause  of  deformity,  ii.  263. 
Symptoms  of  luxation :  pain^  and  inability  of  moving  the  limb, 
equivocal  symptoms,  but  not  to  be  disregarded,  ii.  42. 

others,  more  decisive:  i,  an  elongation,  or  shortening,  of  the 
limb  ;  both  instanced  in  dislocations  of  the  head  of  the 
femur,  ii.  43. 

—2,  change  in  the  direction  of  the  bone ;  most  easily  dis- 
tinguished in  recent  cases,'  ii.  43. 

— ^change  in  the  shape  of  the  limb,  ii.  44. 

— 3,  the  impossibility  of  performing  certain  motions,  ii.  45. 

by  these  different  circumstances  a  clear  diagnosis  is  esta- 
blished ;  frequency,  and  -disgrace,  of  an  error  in  this  point, 
ii.45. 

Sytnptoms  of  fracture :  See  the  article  Signs. 
JSynevia:  its  qualities  have,  in  some  cases,  been  considerably 
changed  by  the  contact  of  air,  so  as  to  produce  inflammation 
which  terminated  in  a  caries  of  the  ends  of  the  bones, 
11.214. 

See  also  the  Chapter  on  Dropsy  of  fhe  Articulations  (ii.  207). 

Tarsus ;  On  fractures  of  the  bones  of :  of  the  os  Calcis,  See 
that  article. 

the  other  bones  susceptible  only  of  comminutive  fracture, 
i.  302. 

treatment,  the  same  as  of  those  of  the  Hand  (p.  177,  &c.), 
i.302. 

For /»jrdf//W;j  of  these  bones,  See  the  article  Foot. 
Thigh.  This  membcr  exposed  to  a  great  variety  of  fractures^ 
i.  i8z, 

all 
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all  the  species  of  derangement  may  occur ;  the  longitudinal 
the  most  frequent ;  action  of  the  numerous  muscles  in  pro- 
ducing these,  i.  183. 

•—the  muscular  action  in  fractures  above  the  condyles  ;  and, 
when  the  great  trochanter  is  detached  irom  the  rest  of  the 
bone,  i.  184. 

— the  angular  derangement  occasioned  by  the  inclination  of 
the  foot,  i.  1-84, 

signs  of  fractures ;  these  accidents  more  dangerous  in  this 
than  in  any  other  limb,  and  require  more  unremitting  care 
and  attention,  i.  185. 

some  directions  in  this  last  point :  dimensions  and  con- 
struction of  the  bed ;  and  disposition  of  the  body  of  the 
patient,  j.  186. 

—apparatus:  bandages;  compresses;  splints,  and  their  dif- 
ferent lengths  ;  bags  of  chaff,  to  fill  the  intervals  of  the 
limb;  strings,  or  ribands,  i.  186,  187. 

—error  of  some  practitioners  in  the  application  of  bandages 
i.  187. 

— earliett  treatment:  arrangement  of  the  apparatus,  on  the 
bed ;   disposition  and  removal  of  the  patient  •  settino- 
i.  188.  .  '      '  S* 

 application  of  the  apparatus,  i.  189. 

-subsequent  treatment :  bleeding,  and  regimen  ;  periodical 

removal  of  the  apparatus;  time  for  final  removal  of  the 

bandage,  i.  189,  190. 

in  cases  of  oblique  fracture,  continued  extension  to  be  era- 

ployed,  i.  190. 
treatment  of  very  young  children,  i.  191. 
in  fractures  near  the'condyles,  the  holW  of  the  ham  must 

be  stuffed  with  lint,  i.  192. 

compress  and  bandage  in  separation  of  the  great  trochanter 

from  the  rest  of  the  bone,  ; 
time  of  consolidation;  i.  192. 

1  — in 
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(Thigh:  fractures  oL  Contimied.) 
—in  very  tedious  cases,  a  stiffness  in  the  articulation  of  the 
.  knee  to  be  apprehended,  i.  193. 
compound  fractures,  i.  193. 
See  alio  the  article  Neck  of  the  femur. 

For  luxations  of  the  Thigh,  See  the  article  Femur. 
7iljia  ;  the  fractures  of  this  bone  are  almost  always  tiansversc, 
and  therefore  not  very  dangerous,  i.  288. 
if  near  the  inferior  extremity,  no  considerable  derangement 
>  takes  place,  i.  289,  , .  ,  v  . 

this  last  circumstance  occasions  the  diagnosis  to  be  often  very 

difficult,  i.  289,.  r  .  -  f 

— usual  me^ns  of  ascertaining  it,  i.  289,  290. 
treatment  j  setting,  i.  290. 

tim.Q,  of  consolidation  J  the  articulations  are  .  not  injured, 

i-  agj;*         •.  ■•  -..i  ,1:.  \ 

For  fractures  of  hot?}  botie?  of  the  leg,  See  the  article  Leg. 

luxations  of  the  Tibia  at  its  articulations  with  the  condyles  of 
the  femur;  may  occur  in  four  different  directions,  ii..  193. 

-r-i,  backwards;  this  always  incomplete,  and  as  often,  se- 
condary asprimar}',  i.  193., 

— 2,  forward*;  more  rare  than  the  preceding,  ii.  193. 

. — 3,  and  4,  laterally;  inwards  or  outwards:  these  the  most 
frequent,  and  always  incomplete,  i.  193.:  . 

tymptomsof  the  backward,  and  of  the  oppiOsite,  luxation, 
ii.  194. 

• — of  the  iatei  al  luxations,  ii.  194. 

in  every  case  of  luxation  the  reduction  is  easy.;  method  of 
pr?:venting  a  return,  from  the  too  great  laceration  of  the 
parts,  ii.  194,  195. 

ihc  principal  object  of  Treatment  is  the  laceration  of  the  soft 
parts ;  inflammation ;  abscesses ;  gangrene  :  perhaps  a 
complete  luxation  of  the  tiljia  froni  the  fetnur  may  be 

considered 
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considered  as  a  case  requiring  immedrate  amputation, 
ii.  195,  196. 

Instance  of  the  carious  extremity  of  this  bone  and  of  the 
femar  cut  oft'  in  the  case  of  white  swelling,  ii.  250,  251. 
Toes.    See  the  article  Phalanges, 
Transmerse  y>-<»t7«r^  defined,  i.  8. 

less  dangerous  than  oblique,  i.  29. 
treatment  (general)  of  fractures :  first  indication  is  to  confine, 
or  restore,  the  fragments  jo  their  natural  situation,  i.  30. 
— methods  of  setting  a  fractured  bone  :  extension  and  coun- 
ter-extension, not  always  necessary,  (See  the  article  Ex- 
tension^) j.  3  (  to  34. 
^  second  indication  ;  to  maintain  the  portions  in  exact  contact, 
and  motionless,  during  the  consolidation  of  the  fracture, 
j-34- 

— sitiiation  of  the  limb :  a  horizontal  plane its  adaptation, 
and  materials,  i.  34-  . 

—position  of  the  limb;  demi-flexion,  or  straightness:  ad- 
vantages and  disadvantages  of  each  the  latter  preferable, 
i'3S- 

—necessity  of  perfect  repose  td;the  limb,  i.  36.       ^'  ; 
— bandages  (See  that  articie)>  i.  36. 

— faux-fanons,  splints  (See  that  article),  and  apparatus  for 
eftecting  perpetual  extension  (See  the  article  Extension)^ 
i.  41  to  48. 

third  indication;  to  prevent  any  succeeding  complication, 
i.  49. 

— —solutions  proper  to  be  applied  to  the  parts,  i.  49. 
r.  regimen,  i.  49,  50. 

—or,  to  remedy  the  different  cases  of  complication,  when  they 
have  taken  place,  i.  50. 

.      — as,  I,  the  case  of  fracture  accompanied  with  luxation, 
i.  50. 

—^question 
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——question  whether  the  dislocated  fragment  should  be 

first  replaced,  or  not  till  the  consolidation  of  the  fracture 

is  effected,  i.  51. 
»— -2,  when  the  soft  parts  are  violently  contused,  without 

external  wound,  i.  51. 
 3,  when  a  vessel  of  a  certain  magnitude  is  opened  by  a 

fracture;  instance,  i.  53.  - 

4,  wounds  occasioned  by  the  penetration  of  the  point  of 

one  of  the  fragments  through  the  integuments;  instance, 

i.54. 

■  wounds  occasioned  by  the  same  causes  as  the  fradturc, 
as  in  comminutive  fractures :  treatment ;  the  various  cir- 
cumstances and  cases  in  which  amputation  is  necessary, 

i.  55  to  59. 

Treatment  of  luxations :  principal  indications  to  be  fulfilled 
in  this  view ;  i,  To  reduce  the  luxated  bone,  ii.  48. 

this  is  effected  by  means  of  extension,  counter-extension,  and 
coaptation,  ii.  48. 

—Extension :  part  on  which  the  extending  force  should  be 
applied ;  advantage  of  the  modern  practice  .over  the  an- 
cient in  this  respect,  ii.  49. 

—r — objection  to  the  former,  ill-founded,  ii.  50. 

-^means  of  effecting  extension ;  the  hands  of  intelligent  and 
strong  assistants  preferable  to  any  mechanical  means,  ii.  50. 

—-degree  of  force  to  be  used ;  to  be  varied  according  to  cir- 
cumstances ;  mechanical  means  never  to  be  resorted  to, 

ii.  51. 

—direction  in  wh\ch  it  is  to  be  applied  :  should  be  at  first 
that  which  the  luxated  bone  has  taken;  illustration  of  the 
necessity  of  this  practice,  ii.  52. 

—the  bone  to  be  gradually  brought  back  to  its  natural  po- 
sition, ii.  52. 

— Couuter-* 
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^Counter-extension :  part  on  which  the  force  for  this  pur- 
pose should  be  applied,  ii.  53. 

—means  of  effecting  counter-extension;  the  hands  of  the 
assistants,  by  the  use  of  fillets,  ii.  53. 

— direction  in  which  this  force  is  to  be  made ;  always  per- 
pendicular to  the  surface  of  the  luxated  joint,  ii.  54. 

— the  most  intelligent  of  the  assistants  should  be  employed 
in  making  extension,  ii.  54. 

— Coaptation ;  easily  performed  when  the  extensiou  is  suf- 
ficient, ii.  54. 

when  the  operations  fail  through  insufficiency  of  the  means 
employed,  these  may  be  aided  either  by  increasing  the 
number  of  assistants,  or  diminishing  the  muscular  force  of 
the  patient,  ii.  55. 

—different  ways  of  effecting  the  latter  purpose  ;  by  change 
of  posture,  ii.  55. 

——by  repeated  bleeding,  the  warm  bath,  and  very  low  diet, 
ii.55. 

—a  state  of  intoxication  favourable  to  this  end ;  it  has 
even  been  advised  to  intoxicate  the  patient  in  that  view, 
ii.  56. 

——■by  fatiguing  with  continual  action  the  muscles  surround- 
ing the  luxated  bone ;  instances  of  this  practice,  ii.  56. 

luxations  that  have,  through  mistake,  continued  several  days 
before  application,  difficult  or  impossible  to  be  reduced : 
treatment ;  warm  baths  and  pumping,  exercise,  and  re- 
gular motion  of  the  luxated  bone,  ii.  57. 

— if  a  certain  period  has  elapsed,  an  anchylosis  has  generally- 
taken  place,  ii.  58. 

signs  of  the  luxation  being  reduced,  ii.  58. 

the  practitioner  should  never  be  discouraged  and  despair  in. 
cases  of  recent  luxation  j  perhaps  none  such  are  absolutely 
irreducible,  ii.  59. 

4  a,  To 
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2,  To  preserve  the  reduced  bone  in  its  place :  perfect  rest  Is 
the  only  requisite;  employment  of  bandages  for  this  pur- 
pose, ii.  59. 

luxation  arising  from  any  internal  cause,  ii.  60. 

3,  To  prevent  or  remove  the  synrtptoms  with  which  the  lilA- 
ations  may  be  complicated:  enumeration  of  the«e  causes 
of  complication,  including  fracture  (See  i.  ig,  50) ;  treat- 
ment in  each  case,  ii.  60. 

Consequences  of  luxations  not  reduced,  ii.6i  to  63. 

Vertebra:  these  bones  not  mtlch  liable  to  fracture;  when 
it  does  occur,  the  mere  fracture  is  less  dangerous  than  the 
consequent  lesion  of  the  spinal  marrow,  i.  98. 

— manner  in  which  (in  such  a  case)  the  effect  on  that  sub- 
stance is  produced,  i.  99. 

the  diagnosis  of  these  fractures  is  difficult  to  establish  :  some 
rules;  instance,  i.  99,  too. 

the  commotion  or  violent  distention  of  the  spine  may  pro- 
duce the  same  effects  as  a  fracture  of  this  sort ;  instances, 
i.  100,  loi. 

process  of  the  fatal  termination  of  these  acciddnts, 
i.  102. 

attempts  at  setting  this  fracture  ar'e  useless ;  general  treat- 
ment the  only  resource,  i.  103. 

— treatment  in  flatulent  distention  of  the  abdomen,  &c. 
i.  103. 

trepanning  has  been  injudiciously  recommended,  i.  104. 
fracture  of  the  vertebra:,  or  affection  of  the  spinal  marrow, 

in  the  neck,   produces  speedy  or  instantaneous  death, 

i.  104. 

—lesion  of  the  fourth  and  fifth  cervical  pair  of  nerves, 
i.  105. 
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Of  luxations  of  the  Vertebrse :  these  dislocations  in  the  dor- 
sal and  lumbar  part  of  the  column  are  impossible  ;  but  ia 
the  cervical  vertebrnj  they  may  occur,  ii.  75. 

 instance,  of  a  luxation  lower  down  than  the  second  ver- 
tebra;, ii.  75. 

Luxations  of  the  Head  from  the  first  Vertebra,  ii.  76. 

cannot  be  occasioned  by  an  external  cause  ;  such  an  occur- 
rence would  destroy  the  individual,  ii.  77. 

may  take  place  gradually  and  insensibly,  ii.  77. 

Luxations  of  the  First  Cervical  Vertebra  from  the  Second ; 
rendered  easy  by  the  conformation  of  the  parts,  ii.  78. 

process  of  the  luxation,  ii.  78. 

circumstances  which  sometimes  render  it  fatal,  by  a  com- 
pression of  the  spinal  marrow,  ii.  79.  . 

different  manner  of  dying,  of  the  criminals  hanged  at  Lyons 
and  those  at  Paris  ;  occasioned  by  a  trivial  custom  of  the 
executioner  of  the  former  place,  ii.  79. 

remarkable  case  of  fatal  luxation,  from  , the  motion  occasioned 
by  the  person  himself;  a  caution  against  a  dangerous 
manner  of  playing  with  children,  ii.  80. 

the  relaxation  of  the  ligaments  of  the  tooth-like  process  may 
favour  this  luxation ;  in  luxations  of  the  neck  which  are 
not  fatal,  the  dislocation  takes  place  lower  down  than  the 
second  vertebra,  ii.  81. 

— instances,  ii.  82. 

— symptoms  of  these  ca^es,  ii.  82. 

in  luxations  not  indicating  a  compression  of  the  spinal  mar- 
row, their  reduction  should  not  be  attempted  ;  method  of 
proceeding,  however,  when  the  patient  insists  upon  it, 
ii.  83. 

White  swellings  of  the  joints;  defined,  ii.  233. 
varieties:   i,  the  rheumatic;  its  symptoms,  progress,  and 
consequences,  ii.  233  to  235. 

— occurs 
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—occurs  in  various  articulations,  but  principally  in  the  kncei 
ii.235. 

— appearance  on  dissection,  ii.235. 

— 2,  from  a  scrofulous  taint :  the  various  symptoms,  pro- 
gress, consequences,  and  appearance  on  dissection, 
ii.  236. 

numerous  forms  of  this  disease  in  different  patients,  ii.  236. 
seldom  produced  by  an  external  cause ;  sometimes  occurs 
without  any  apparent  cause;  in  scrofulous  persons  it  may 
follow  external  violence,  ii.  237. 

the  enlargement  of  the  ends  of  the  phalanges  (i.  366,  367) 
belongs  to  this  class  of  diseases,  ii.  237. 

the  prognosis  always  unfavourable ;  less  so  in  children  under 
the  age  of  puberty,  ii.  238. 

a  multiplicity  of  remedies  have  been  proposed  for  this  dis- 
ease, ii.  ^38. 

treatment,  ii.  239  to  241. 

— warm  or  mineral  water,  &c. ;  kind  of  animal  bath,  ii,  241. 
—very  violent  means,  as  the  actual  cautery  and  burning 

with  moxa,  dangerous,  ii.  242. 
— after-treatment,  ii.  242. 
treatment  in  scrofulous  cases,  ii.  243. 

daring  practice  of  some  empirics,  in  employing  acrid  and  sti- 
mulating applications  ;  instance  of  entire  recovery  in  this 
treatment,  ii.  243. 

treatment  in  cases  of  numerous  abscesses,  and  considerable 
.  collections  of  pus,  ii.  244. 

amputation,  when  necessary ;  not  to  be  too  hastily  resorted 
to,  ii.  244. 

—considerations  determining  on  the  propriety  of  this  ope- 
ration, ii.  245. 

—not  to  be  performed  but  in  cases  where  only  one  joint  is 
affected,  ii.  246. 

practice 
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(White  swellings  of  the  joints.  Continued;) 
practice  proposed  instead  of  amputation;  of  cutting  off  or 

extirpating  the  carious  extremities  of  the  bones,  when  the 

state  of  the  soft  parts  admits  of  it,  ii.  247.  , 

 cases  in  which  alone  this  operation  is  practicable,  ii.  247. 

—method  of  performing  it ;  on  the  head  of  the  humerus, 

ii.  24S,  249. 
—-—instances,  ii.  249. 

—proposed  by  Park  to  be  extended  to  the  articulations  of 
the  knee  and  elbow ;  but  this  is  more  hazardous :  instance 
of  his  accomplishing  it  on  the  former,  ii.  250. 

 its   danger,  and  small  comparative  recommendations, 

ii.  251. 

— method  in  performing  it  on  the  elbow,  ii.  252. 
Wounds,  and  Denudation,  of  the  Bones;  these  two  cases 
must  be  carefully  distinguished^  i.  304. 
if  the  bone  is  merely  stripyt,  replace  the  parts  immediately 

and  the  periosteum  will  speedily  reunite,  i.  304. 
if  the  external  laminae  are  contused,  or  its  surface  is  long  ex- 
posed to  the  air  or  to  the  friction  of  bandages,  exfoliation 
takes  place,  and  the  integuments  must  not  be  prematurely 
closed,  i.  304. 

treatment  in  each  case :  i,  in  simple  denudation,  i.  305. 
— 2,  in  cases  of  exfoliation  ;  nature  of  this  process,  i.  306. 
— methods  employed  to  expedite  the  exfoliation ;  oily  relax- 
ing applications,  i.  307. 
——perforation  for  this  purpose,  injurious,  i.  307. 
—incision  sometimes  necessary,  to  separate  the  detached 

portion,  i.  308. 
— 3,  in  cases  of  complete  division  of  the  bone,  i.  309. 
— the  wound  must  be  healed  from  the  bottom,  i.  309. 
—  if  the  bone  is  cut  quite  through,  treatment  and  apparatus 
to  be  applied  as  in  a  case  of  fracture,  i,  309. 


338  ANALYTICAL  INDEX. 


(Wounds,  and  Denudation,  of  the  Bones.  Continued.) 

 and  the  time  of  reunion,  and  manner  of  consolidation, 

the  same,  i.  310. 

Wounds  of  the  Articulations;  held  to  be  dangerous, 
by  all  the  ancient  and  almost  all  the  modern  writers, 
ii.  225. 

instances,  on  the  contrary,  of  their  healing  with  the  greatest 
facility  :  i,  a  wound  in  the  elbow  by  a  piece  of  glass  which 
penetrated  into  the  cavity  of  the  joint,  ii.  225. 

—a,  a  wound  in  the  same  joint  by  a  small  sword,  in  which 

the  capsule  of  the  joint  was  opened,  ii.  226. 
•instances  that  wounds  by  cutting  instruments  are  not  very 
dangerous,  even  notwithstanding  the  admission  of  air : 
1,  the  posterior  part  of  the  articulation  of  the  wrist  en- 
tirely opened,  ii.  226. 

—-2,  the  same  articulation  opened,  by  a  piece  of  a  vessel  of 
delph  ware,  ii.  227. 

-^3,  the  same  articulation  opened  for  about  one  third  of  its 
circumference,  ii.  227. 

—The  facility  with  which  incisions  are  made  to  extract  fo- 
reign bodies,  also  a  proof  of  this,  ii.  227. 

the  occurrence  of  inflammation  in  cases  of  the  latter  de- 
scription, terminating  in  gangrene  or  ultimately  in  carie,s, 
must  arise  from  long-continued  and  powerful  action  of  the 
air,  ii.  228. 

—the  imprudent  application  of  dressings  to  the  surfaces  of 
the  joint  still  more  dangerous  ;  instance,  a  sabre-wound 
on  the  external  side  of  the  wrist  filled  with  charpie, 
ii.  ^28. 

—the  danger  equally  great  when  the  wound  suppurates : 
instances ;  i,  a  sabre-wound  dividing  the  patella,  ii.  228, 
229. 
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(Wounds:  of  the  Articulations.  Continued.) 
——2,  a  sabre-wound  on  the  anterior  part  of  the  point  of 
the  shoulder,  ii.  229. 

— 3,  a  sabre-wound  in  the  inferior  part  of  the  arm, 
ii.  230. 

conclusion ;  the  prognosis  of  wounds  in  the  articulations,  in 

what  circumstances  favourable,  ii.  23 1, 
indications  of  cure,  ii.  231. 
Wrist,    See  the  article  Carpus. 

Zygomatic  arch :  case  of  its  fracture  (as,  by  the  wheel  of  a 
carriage)  J  treatment,  i,  79. 


THE  END. 
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